¥ 


ARCHIVES 


OF 


THE   MIDDLESEX   HOSPITAL 


VOLUME  JJU-rr-T 


Kont^^,'3^ei)ort '"*'< 


FROM   THE 


Cancer  ^Researclj  laboratories 


I 


Bialogical       London,      Middlesex  Hospital 

&  Medical  Archives 

Serials 


THE  CANCER  WING,  THE  MIDDLESEX  HOSPITAL 

iLontion 

MACMILLAN    AND    CO.,   Limited 

NEW  YORK:  THE  MACMILLAN  COMPANY 
1904 


All  Hghts  reservid 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/archives02midd 


ARCHIVES 


OF 


CI)C  JFliDtilcstv  l^o^ipital 


VOLUME    II 


3lrfl)ibf5  of  duljc  iBiUtilfslfV  |&0£lpitaL 


rpHESE  Ai'chives  are  published  with  the  object  of  recording 
-■-  work  done  in  the  Wards,  Laboratories,  and  Special  Depart- 
ments of  Tlie  Middlesex  Hospital,  and  will  contain  contributions 
upon  subjects  connected  with — 

1.  Clinical  Medicine  and  Surgery, 

2.  The  Investigation  of  Cancer, 

3.  Eesearch  carried  on  in  the  Pathological  and  Bacterio- 

logical Laboratories,  and 

4.  The  work  of  the  Special  Departments  of  the  Hospital 

and  School. 

It  is  hoped  that  the  pubhcation  of  this  Work  will  advance 
the  Science  of  Medicine,  and  that  the  monographs  and  original 
observations  contained  in  the  Archives  will  give  the  volumes 
a  permanent  value. 

It  is  intended  to  issue  not  less  than  four  volumes  annually. 

Those  volumes  of -the  Archives  which  deal  with  the  general 
work  of  the  Hospital,  its  Laboratories,  and  Special  Departments, 
will  be  produced  under  the  direction  of  an  Editorial  Committee, 
consisting  of : — 
J.   KINGSTON    POWLER,  Esq.,  T.  H.  KELLOCK,  Esq.,  F.R.C.S. 


r.R.c.p. 

W.  PASTEUR,  Esq.,  M.D.,  F.R.C.P. 


ALEXANDER  G.  R.  FOULERTON, 
Esq.,  F.R.CS. 


H.  CAMPBELL  THOMSON,  Esq.,  M  D.,  F.R.C.P.  (Ron.  Secretary). 

Volumes  dealing  with  the  special  work  of  the  Cancer  Research 
Laboratories  will  be  produced  under  the  direction  of  the  Cancer 
Investigation  Committee.  Hon.  Secretary,  W.  S.  Lazarus- 
Baklow,  Esq.,  M.D.,  F.U.C.P. 

The  price  of  each  Volume  will  necessarily  vary  with  the  cost 
of  production,  but  in  the  belief  that  many  past  Students  of  the 
Hospital  and  others  will  desire  to  possess  them,  it  has  been 
decided  to  accept  a  nominal  Subscription  of  half  a  guinea  per 
annum  for  the  whole  series. 


Subscriptions   should   he   made  payable    to    the    Secretary- 
Superintendent,  The  Middlesex  Hospital,  London^  W. 


ARCHIVES 


OP 


THE  MIDDLESEX  HOSPITAL 


VOLUME   TI 


^tconti  J^tport 


FKOM   THE 


Canter  Jxestaitl)  2.al)oratoiit$; 


EDITED  FOR  THE  CANCER  INVESTIGATION  COMMITTEE 

BY 

ALEXANDER   G.    R.    EOULERTON,    E.R.C.S., 

DIRECTOR     OF     THE     BACTERIOLOCxICAL     AND     CLIXICAL     LABORATORIES,     THE   "  ' 
MIDDLESEX   HOSPITAL  ;    MEMBER   OF   THE   COMITE   FUR   KREBSFORSCHUNG  ; 
FORMERLY  DIRECTOR   OF  THE  CAXCER  RESEARCH   LABORATORIES. 


v'- 


iLontion 

MACMILLAN    AND   CO.,  Limited 

NEW  YORK:  THE  MACMILLAN  COMPANY 
1904 

4-11  rights  reserved 


Canrn*  Jnbrsticjaticm  Committer* 


HENRY   MORRIS,   Esq..   F.R.C.S.,   Chairmn),. 

W  PASTEUR,  Esq.,  M.D.,  F.R.C.P.         j     ANDREW   CLARK,   Esq.,  F.H.C.S. 

ARTHUR     FRANCIS     VOELCKER,     j     ALFRED    PEARCE    GOULD     Esq., 
Esq.,  M.D.,  F.R.C.P.  I  M.S.,  F.R.C.S. 

^ou.  ^rrrctary. 
WALTER  SYDNEY    LAZAKUS-BARLOW,  Esq..  M.D.,  F.R.C.P. 


Caiun*  J\e£irard)  ^Laboratories!* 


MixttXav. 

WALTER  SYDNEY  LAZARUS-BARLOW,  Esq.,  M.D.,  F.R.C.P. 

ISatl)  a  lanital  %^^iiiA\\i<i. 

Senior  As^ihtaut :  WILLIAM  T.  HILLIER,  Esq.,  M.R.CS, 
St'co/id  Asshtaiit :  W.  GORDON   TAYLOR,  Esq.,  M.A.,  M.B. 

iic«?rarri)  ^cl)aIarS. 

Biehard  Ilollhu  Research  Sehnlar  : 
WILLIAM  SAMPSON  HANDLEY,  Esq.,  M.D.,  M.S.,  F.R.C.S. 

Emden  Research  Scholar  : 
JOHN  JOSIAH  DOUGLAS,  Esq.,  M.D.,  F.R.C.P.  (Edix.). 


EDITOllIAL    NOTE. 


\  LTHOUGH  demands  made  on  my  time  b}-  duties  in  another 
Department  of  The  Middlesex  Hospital  compelled  me  to 
resign  my  official  connection  with  the  Cancer  Research  Labora- 
tories in  July  of  last  year,  I  have,  in  accordance  with  the 
request  of  the  Cancer  Investigation  Committee,  undertaken  the 
responsibility  for  the  production  of  the  present  Volume  of 
Rej)orts. 

This  Volume  contains  such  Papers  by  workers  in  the 
Laboratories  as  were  completed  at  the  time  of  my  resignation 
of  the  post  of  Director  last  year,  together  with  some  particulars 
relating  to  the  cases  of  malignant  disease  admitted  during  the 
years  1900,  1901,  and  1902  into  the  General  Medical  and 
Surgical  and  the  Special  Cancer  Wards  of  the  Hospital,  in 
which,  either  after  removal  by  operation  or  by  examination 
after  death,  it  was  possible  to  determine  precisely  the  nature 
of  the  disease  present. 

In  addition  to  Papers  recording  work  carried  out  by  mem- 
bers of  the  Hospital  Staff,  we  are  so  fortunate  as  to  be  able 
to  include  in  our  Reports  a  Paper  by  Professor  Pearson  of 
University  College,  London,  dealmg  with  the  statistical  investi- 
gation of  certain  phases  of  the  incidence  of  malignant  disease 
on  the  population  generally.  Professor  Pearson  was  good 
enough  to  consider  critically  the  Paper  which  Messrs.  Hillier 
and  Tritsch  have  written  on  "  Heredity  in  Cancer,"  and  our  best 
thanks  are  due  to  him  for  the  trouble  which  he  has  taken  in 
order  to  place  in  a  true  light  the  statistical  evidence  which  we 
have  been  able  to  collect  from  the  Hospital  records  as  to  some 
details  of  the  incidence  of  malignant  disease. 


vi  EDITOEIAL  NOTE. 

Ill  tlie  present  stage  of  Cancer  Research  it  lias  been 
necessary  to  devote  considerable  time  to  the  investigation  in 
the  Laboratories  of  the  statements  of  several  writers,  who, 
during  the  last  three  or  four  years,  have  claimed  the  discovery 
of  a  causative  parasite  of  malignant  disease,  appearing  in  the 
form  of  one  or  other  protozoon  or  yeast.  All  such  alleged  dis- 
coveries have  been  carefully  considered  and  tested  by  experi- 
ment as  fully  as  possible.  And  in  the  result  it  need  only  be 
said  that  of  the  several  claims  to  the  discovery  of  a  sj)ecific 
"  Cancer  parasite  "  which  have  been  made  during  the  period, 
there  is  not  one  which  has  appeared  to  us  to  present  such  an 
element  of  inherent  probability  as  to  demand  detailed  notice 
in  these  pages. 

I  have  to  thank  my  colleague  Mr.  Hillier  for  the  care  and 
time  which  he  has  given  to  the  preparation  of  these  Reports 
for  the  press. 

ALEXANDER  G.  R.  FOULERTON. 


The  Middlesex  Hospital,  London. 
March,  1904. 
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THE  PANCREAS  IN  CASES  OF  CARCINOMA. 

By  W.  T.  HILLIER,  M.R.C.S., 

SENIOR   PATHOLOGICAL   ASSISTANT,   CANCEE   RESEARCH   LABORATORIES, 

AND 

J.  STRICKLAND  GOODALL,  M.B., 

LECTURER   IN    PHYSIOLOGr   AT   THE   MIDDLESEX    HOSPITAL. 

The  following  account  of  the  morbid  changes  met  with  in  the 
pancreas  is  based  on  observations  made  in  138  post-mortem 
examinations,  whicli  included  88  cases  of  malignant  disease. 
In  the  course  of  the  histological  investigation  over  1000 
specimens  have  been  mounted  and  examined,  and  in  most  cases 
sections  have  been  taken  through  the  head,  body,  and  tail  of  the 
gland,  three  sections  (at  least)  having  been  taken  from  each 
of  these  situations  and  stained  with  thionin  blue,  hsematoxylin, 
and  hematoxylin  and  eosin  respe:-tively.  Picrocarmine  has 
also  frequently  been  used. 

Before  describing  pathological  {i.e.,  abnormal)  conditions,  it 
appears  essential  in  the  fii'st  place  that  the  observer  should 
have  a  thorouglily  accurate  knowledge  of  the  structure  of  the 
normal  gland,  and  in  the  second  place  that  he  should  be  able 
to  accurately  distinguish  true  ante-mortem  histological  changes 
from  post-mortem  histological  conditions,  mainly,  if  not  entirely, 
VOL.    II.  B 
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the  result  of  auto-digestion  or  bacterial  invasion  after  death. 
With  these  ends  in  view,  the  anatoui}'  and  structure  of  the 
pancreas  has  been  thoroughlj  and  carefully  examined  in  man 
and  in  some  of  the  lower  animals  in,  firstly,  what  we  believe  to 
have  been  its  normal  condition,  i.e.,  the  organ  has  been  investi- 
g-ated  almost  immediately  after  death  in  subjects  that  appeared 
to  be  perfectly  healthy  ;  secondly,  at  varying  periods  after  death, 
with  a  view  to  ascertaining  the  part  played  by  auto-digestion 
and  micro-organisms  in  producing  changes  in  the  gland  tissue. 
By  these  means  it  has,  we  believe,  been  possible  to  fix  (in  our 
own  minds,  at  any  rate)  a  "  normal  "  standard,  and  to  eliminate 
auto-digestive  or  other  changes  from  true  pathological  con- 
ditions produced  during  life.  The  work  will  be  considered 
under  the  following  headings  : — 

1.  The  structure  of  the  normal  pancreas. 

2.  The  macroscopic  appearance  of  the  pancreas  in  malignant 
disease. 

3.  Primary  malignant  disease  of  the  pancreas. 

4.  Malignant  disease  of  the  pancreas  secondary  to  growth 
in  some  other  organs. 

5.  Malignant  disease  of  the  pancreas  from  direct  extension. 

6.  The  condition  of  the  pancreas  in  malignant  disease  when 
the  gland  is  not  directly  infected  or  involved. 


Tlie  Normal  Fancreas. 

Anatomy  and  General  Morphology. 

The  pancreas  in  man  is  an  elongated  glandular  organ  of  a  very 
pale  fawn  colour,  situated  in  the  abdominal  cavity  behind  the 
stomach  at  the  back  of  the  epigastric  and  left  hypochondriac 
regions,  on  a  level  with  the  first  and  second  lumbar  vertebrae. 
It  has  a  general  resemblance  to  a  dog's  tongue  in  shape. 

Its  normal  weight  varies  from  2|  to  5^  ounces,  but  con- 
siderable variations  are  met  with,  in  some  cases  the  pancreas 
weighing  as  little  as  i  ounce,  in  others  as  much  as  6  ounces. 
The  average  length  is  from  5  to  8  inches,  its  thickness  from 
i  to  1  inch,  while  its  breadth  usually  averages  about  an  inch 
and  a  half.  It  is  usually  described  as  consisting  of  the  follow- 
ing parts,  \'iz.  :  (a)  Head,  (&)  Neck,  (c)  Body,  [d)  Tail, 
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(a)  The  Head  forms  the  riglit  extremity  of  the  gland,  and  is 
a  roundish  disc-shapod  stnichiro,  which  is  closely  invested  by 
the  concavity  of  the  duodenum,  the  second,  third,  and  fourth 
parts  coming  into  intimate  relation  with  it. 

Near  the  left  border  of  its  anterior  surface  it  is  crossed  by 
the  superior  mesenteric  vessels,  while  the  lower  end  is  crossed 
by  the  transverse  colon  and  transverse  meso-colon.  Tlie  superior 
and  inferior  pancreatico-duodenal  vessels  are  also  anterior 
relations. 

Behind  it  lies  on  the  inferior  vena  cava,  left  renal  vein,  aorta 
and  common  bile  duct,  the  latter  either  grooving  it  or  being- 
embedded  in  its  substance. 

ih)  The  Neck  connects  the  head  to  the  body,  and  is  usually 
about  1  inch  long.  Starting  at  the  upper  part  of  the  anterior 
surface  of  the  head,  it  passes  in  front  of  the  termination  of  the 
superior  mesenteric  vein  and  commencement  of  the  vena  porta, 
turns  upwards,  forwards,  and  to  the  left  to  join  the  body.  On 
its  right  side,  at  its  attachment  to  the  head,  it  is  grooved  by  the 
gastro-duodenal  and  superior  pancreatico-duodenal  arteries, 
while  anteriorl}^  it  is  in  relation  with  the  first  part  of  the 
duodenum,  or,  when  the  stomach  is  distended,  with  the  pylorus. 

(c)  The  Boch/  extends  from  the  neck  to  the  tail,  and  with  the 
latter  usually  measures  4  or  5  inches  (10  to  12  cm.)  in  length. 
It  is  somewhat  prismatic  in  shape,  presenting  for  examination 
three  sui-faces  (anterior,  posterior,  and  inferior)  and  a  superior 
border. 

The  anterior  surface  is  concave,  and  looks  upwards  and 
forwards,  and  is  separated  from  the  stomach  by  the  lesser  sac. 
Near  its  right  extremity  a  well-marked  elevation — the  omental 
tuberosity  of  His — can  be  made  out. 

The  posterior  surface  lies  in  front  of  the  aorta,  superior 
mesenteric  artery,  pillars  of  the  diaphragm,  splenic  vein,  left 
renal  vessels,  left  kidney,  and  left  suprarenal  body. 

The  inferior  sm-face  is  narrow,  and  is  in  intimate  relation 
posteriorly  with  the  duodeno-jejunal  flexure,  jejunum,  and 
transverse  meso-colon. 

The  superior  border  is  in  relation  with  the  coeliac  axis,  its 
hepatic  branch  passing  to  the  right  just  above  it,  the  splenic  to 
the  left,  the  latter  being  very  tortuous  and  grooving  the  gland, 
so  as  sometimes  to  be  quite  surrounded  by  it. 

s  2 
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{d)  The  Tail  is  the  small  terminal  part  of  the  pancreas.  It 
tm-ns  sharply  upwards  and  backwards,  and  lies  close  to  the 
spleen.  It  is  frequently  defined  from  the  body  by  a  deep 
notch  rumiing  in  from  its  posterior  surface  (Fig.  1). 

Variations  in  the  Morphology  of  the  Pancreas. 

Numerous  departures  from  the  above  type  have  been  described, 
the  most  common  being  either  what  is  known  as  (1)  the  Annular, 
or  (2)  Accessory  pancreas.  In  annular  pancreas  the  duodenum 
is  more  or  less  surrounded  by  pancreatic  tissue,  the  gut  being- 
constricted  so  that  dilatation  of  the  stomach  and  duodenum 
ensues  (^",  ^^  ^^).  In  accessory  pancreas  more  or  less  isolated 
masses  of  pancreatic  tissue,  having  a  definite  duct  which  opens 
into  the  alimentary  canal,  may  be  found  in  various  situations, 
the  commonest  positions  being  : — 

1.  The  wall  or  upper  part  of  jejunum  (Klob  and  Zenker)  {^',  ^") . 

2.  Wall  of  duodenum  (Weichselbaum)  (*^). 

3.  Wall  of  ileum  (Zenker  and  Nawwerck)  (S",  s"). 

4.  Wall  of  stomach. 

In  the  latter  organ  the  tissue  may  apparently  be  met  with 
in  almost  any  situation,  Gegenbauer  (9)  having  described  one  on 
the  lesser  curvature  about  one  inch  from  pylorus,  Wagner  (^^)  in 
the  anterior  wall,  while  Klob  (^'')  has  described  an  accessory 
pancreas  on  the  anterior  surface.  In  addition  to  the  above, 
that  part  of  the  pancreas  lying  behind  the  superior  mesenteric 
vessels  may  be  completely  isolated  from  the  main  part  of  the 
gland  and  form  a  distinct  lesser  pancreas  (Fig.  1)  ;  again,  the 
head  may  be  separated  from  the  body,  or  the  tail  may  be  isolated 
or  bifid. 

The  Ducts. 

Various  descriptions  are  given  of  the  pancreatic  ducts,  but 
two  are  usually  to  be  made  out,  entering  the  duodenum 
separately. 

The  chief  duct  (canal  of  Wirsung)  traverses  the  gland  from 
left  to  right,  being  formed  by  the  fusion  of  the  lobular  ducts 
in  the  region  of  the  tail,  and  receiving  in  its  course  the  ducts 
from  the  other  lobules  (Fig.  2).  Passing  in  a  more  or  less 
straight  course  from  tail  to  neck^  it  turns  downwardS;,  backwards. 
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and  to  the  right  through  the  substance  of  the  neck  and  head, 
gradually  approaching  the  posterior  surface.  As  it  traverses 
the  head  it  may  receive  a  w^ell-niarked  tributary  from  the  lovfer 
and  back  part  of  the  gland.  This  duct  is  known  as  the 
Accessory  duct  or  duct  of  Santorini. 

The  main  duct  joins  the  bile  duct  just  before  reaching  the 
duodenum,  into  which  it  opens,  the  opening  being  placed  on 
a  longitudinal  fold  of  mucous  membrane  known  as  the  plica 
longitudinalis. 

If  the  duct  of  Santorini  is  still  patent  it  opens  into  the 
duodenum  about  one  inch  above  and  slightly  ventral  to  the 
opening  of  the  main  duct,  the  orij&ce  being  borne  on  a  small 
papilla,  the  caruncula  minor  of  Santorini. 

The  histolosrical  characters  of  the  duct  are  dealt  with  under 
the  histology. 

Variations  in  the  Ducts.* 

Of  the  numerous  abnormalities  described  in  connection 
with  pancreatic  ducts,  the  following  appear  to  be  the  most 
common : — 

1.  There  may  be  only  one  duct  extending  through  the 
substance  of  the  gland  and  opening  into  the  duodenum  at  the 
caruncula  minor. 

In  this  case  the  common  bile  duct  opens  separately  in  its 
usual  position. 

2.  The  Canal  of  Wirsung,  Duct  of  Santorini,  and  Common 
Bile  Duct  may  open  separately  into  the  duodenum. 

*  The  form,  position,  and  ducts  of  the  pancreas  differ  considerably  in  different 
animals ;  for  example,  in  Elasmohrauch  fishes  it  is  a  laterally  compressed  or^an 
with  a  slightly  expanded  anterior  end.  It  exhibits  a  small  ventral  lobe  and  is 
closely  attached  to  the  intestine,  lying  between  the  distal  limb  of  the  stomach  and 
the  large  intestine,  dorsal  to  the  long  limb  of  the  spleen. 

The  duct  runs  through  the  substance  of  the  gland  close  to  its  ventral  border, 
leaving  it  at  the  posterior  angle  of  the  ventral  lobe  to  enter  the  ventral  wall  of  the 
intestine  behind  the  pylorus.  It  then  runs  obliquely  through  the  intestinal  wall 
for  about  ^  inch,  and  finally  opening  into  the  outer  side  of  the  intestine  opposite 
the  attachment  of  the  spiral  valve. 

In  the  salmon,  on  the  other  hand,  the  pancreas  appears  to  be  represented  by 
a  series  of  csecal  tubes,  which  open  directly  into  the  gut. 

In  amphibians  (Rana)  the  pancreas  is  a  compact  irregularly -lobed  pinkish  organ 
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3.  The  accessory  duct  may  be  absent. 

4.  Oser  has  described  four  distinct  openings  into  duodenum, 
one  from  common  bile  duct,  one  from  duct  of  Santorini,  one 
from  main  duct,  and  one  from  an  abnormal  duct  in  head. 

5.  Two  ducts  may  run  throughout  gland. 

The  hlood-supphj  of  the  pancreas  is  derived  from  the  splenic 
and  hepatic  branches  of  the  cceliac  axis,  superior  pancreatico- 
duodenal of  gastro-duodenal  of  hepatic,  inferior  pancreatico- 
duodenal of  superior  mesenteric,  and  the  inferior  pancreatic 
branch  of  the  same  vessel ;  their  course  in  the  gland  is  described 
in  the  histology. 


The  3IicroscopiG  Structure  of  the  Normal  Fancreas. 

The  pancreas  is  a  tubulo-racemose  gland  which,  as  noted 
above,  differs  in  form  and  position  in  different  animals :  in 
some,  e.g.,  rabbit,  being  diffuse  and  scattered  throughout  the 
mesentery ;  in  others  being  distinct  and  compact,  and  presenting 

which  lies  hetween  the  duodenum  and  stomach,  its  long  axis  being  antero-posterior, 
and  the  whole  organ  freel^^  movable.  There  are  numerous  ducts  which  open  into 
the  bile  duct,  which  passes  through  the  organ  on  its  waj'  to  the  duodenum. 

In  the  salamander  the  pancreas  is  represented  b)'  a  small  triangular  organ  closely 
applied  to  the  intestine,  into  which  numerous  small  ducts  open. 

In  birds  it  forms  a  compact  gland  which  lies  in  the  loop  of  the  duodenum,  to 
which  it  is  closel}'  applied.  There  is  usually'  a  well-marked  groove  in  which  the  gut 
is  placed.  It  has  three  ducts,  all  of  which  open  into  the  distal  limb  :  two  leave  the 
right  border  near  the  middle,  run  forward  parallel  to  each  other  to  open  close 
together  into  the  distal  limb  near  the  middle,  and  in  close  relation  to  the  right  bile 
duct;  the  third  duct  is  the  largest  and  leaves  the  gland  near  the  anterior  end,  runs 
forward  and  opens  into  the  distal  limb  of  the  duodenum  close  to  its  junction  with 
the  ileum. 

In  mammals  very  diverse  appearances  are  presented  by  the  pancreas;  in  rabbits, 
for  example,  it  is  a  diffuse  pinkish  organ  scattered  throughout  the  mesentery  of  the 
duodenal  loop.  It  is  most  dense  and  compact  anterior)}'.  Its  duct  commences  in 
front,  runs  back  through  the  gland,  receiving  many  small  ducts  in  its  course, 
finally  opening  into  the  inner  side  of  the  dista!  loop  of  the  duodenum  three  inches 
from  the  bend. 

In  the  dog  the  pancreas  consists  of  a  horizontal  and  (more  or  less)  vertical 
portion  ;  from  the  upper  {i.e.,  anterior)  aspect  of  the  horizontal  limb  two  small 
lobes  can  be  made  out. 

In  the  sheep  similar  parts  can  be  identified,  while  in  the  bullock  the  pancreas  is 
a  many-lobed  structure  consisting  of  three  main  lobes,  Avhich  diverge  from  what 
appears  to  be  the  head. 
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more  or  less  marked  lobes  and  lobules.  Histologically,  however, 
it  always  presents  the  same  essential  features,  which,  for 
purposes  of  description,  may  conveniently  be  summed  up  as 
follows : — 

(a)  The  gland  parenchyma. 

{b)  The  interstitial  connective  tissue. 

((■)  The  duct  and  its  ramifications. 

(a)   The  Gland  Parenchyma. 

This  consists  essentially  of  spherical,  tubular,  polyhedral, 
and  occasionally  convoluted  acini,  composed  of  a  single  layer  of 
more  or  less  columnar  polyhedral  secreting  cells,  the  exact 
appearance  of  which  differs  at  different  times.  The  cells  are 
characterized  by  presenting  two  well-marked  zones,  the  outer 
being  clear  and  homogeneous  often  exhibiting  faint  longitudinal 
striations,  made  more  obvious  by  macerating  the  gland  for 
a  few  days  in  neutral  ammonium  chromate  (*^),  and  staining 
well  with  carmine,  logwood,  and  other  similar  stains.  This  is 
known  as  the  boundary  of  parietal  zone  of  Bernard.  The  iiuier 
zone  in  a  fresh  gland  exhibits  numerous  discrete  granules, 
which  may  be  fixed,  and  stained  with  osmic  acid.  This  is 
known  as  the  granular  zone,  and  stains  badly  with  carmine  or 
logwood,  and  hence  appears  lighter  than  the  outer  part  of  the 
cell  in  an  ordinarily  stained  specimen.  Lying  between  these 
two  zones,  in  the  outer  rather  than  the  inner,  is  a  very  large 
spherical  or  oval  nucleus  of  the  usual  sti-ucture,  while  a  para- 
nucleus— a  somewhat  circular  structure  staining  more  readily 
than  the  rest  of  the  cell — is  frequently  present.  Gaule  and 
Nicolaides  (^,  '^^)  consider  that  this  structure  is  derived  by 
extension  from  the  nucleus ;  if  so,  it  is  in  all  probability  the 
true  nucleolus.  This  para-nucleus  is,  according  to  Ogata  (^-), 
the  chief  source  of  the  z^oiiogen  granules  described  above. 

In  addition  to  these  secreting  cells,  small  wedge-shaped 
cells  have  been  described  lying  in  between  them  and  resting  on 
the  basement  membrane.  These  are  known  as  the  cuneate  cells 
of  Podwyssotzki  (•^^) .  The  relative  size  and  exact  appearance  of 
the  zones  described  above  varies  at  different  times  during  life 
and  after  death.  The  variations  occnrring  during  life  are  well 
known,  and  are  consequently  very  briefly  mentioned  here,  but 
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the  changes  met  with  post-mortem,  being  of  more  direct 
importance  in  these  observations,  are  more  fully  dealt  with. 
In  a  "  living  "  resting  gland,  i.e.,  a  gland  which  has  not  been 
secreting  and  is  "  loaded,"  these  cells  are  large,  the  basement 
membrane  bulged,  the  lumen  of  the  acinus  practically  oblite- 
rated, while  the  granular  inner  zone  is  wide  and  full  of  granules, 
the  nucleus  being  very  indistinct  and  usually  quite  invisible, 
while  the  outer  zone  is  narrow  and  clear.  The  whole  cell 
appears  to  stain  badly. 

In  a  gland  after  secretion  the  cells  are  small,  nucleus  distinct, 
the  inner  zone  narrow,  and  contains  few,  if  any,  granules,  or 
may  be  altogether  absent,  while  the  outer  zone  is  relatively 
large,  the  nucleus  distinct,  the  whole  cell  appearing  to  stain 
well.  In  a  post-mortem  gland  the  ceils,  obtained  from  a  human 
pancreas  about  four  hours  after  death,  when  examined  in  fresh 
hydi'ocele  fluid  exhibited  a  somewhat  triangular  or  oval  outline, 
each  cell  presenting  two  well-marked  zones,  the  inner  being 
broad  and  containing  many  granules,  the  outer  zone  being  small, 
clear,  and  faintly  striated. 

The  two  zones  were  intensified  by  staining.  On  being  kept 
the  cells  appeared  to  swell  up  and  become  more  or  less  spherical, 
but  the  zones  could  still  be  distinctly  observed  up  to  12  hours 
after  death. 

The  cells,  when  examined  from  12  to  16  hours  after  death, 
appeared  more  or  less  homogeneous  ;  no  zones  could  be  differen- 
tiated, and  no  granules  observed  either  before  or  after  fixing 
and  staining.  The  nucleus  could,  however,  be  made  out  by 
means  of  a  nuclear  stain. 

With  carmine  the  whole  cell  stained  irregularly  and  diffusely. 
When  exammed  from  20  to  48  hours  after  death  the  cells 
appeared  irregular,  shrivelled,  homogeneous,  and  often  colour- 
less, and  bore  little,  if  any,  resemblance  to  the  cells  of  the 
fresh  pancreas. 

In  a  piece  of  the  same  pancreas  not  preserved  in  hydrocele 
flmd  similar  changes  to  the  above  occurred,  but  much  more 
rapidly. 

From  the  above,  observations  made  on  the  pancreatic  paren- 
chyma obtained  more  than  16  hours  after  death  appear  to  yield 
little  reliable  evidence  of  true  ante-mortem  pathological  con- 
ditions, and  hence  are  of  little,  if  any,  value. 
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Coincident  with  the  post-mortem  changes  above  described, 
a  change  can  be  clearly  demonstrated  in  the  digestive  activity 
and  chemical  composition  of  the  gland. 

In  the  lumina  of  the  secretinij  acini  small  cells  known  as 
centro-acinar  cells  may  often  be  observed.  These  were  first 
described  by  Langerhans,  and  are  usually  said  to  be  fusiform 
or  stellate  in  shape,  and  to  send  processes  in  between  the 
secreting  cells  of  the  acini.  This  may  be  true  of  some  of  the 
lower  animals,  but  in  man  they  most  often  appear  to  be  irregu- 
larly spheroidal  in  shape,  and  to  contain  one  or  more  nuclei, 
the  poly-nuclear  form,  which  stains  well  with  eosin,  being  the 
most  common. 

The  nature  and  function  of  these  cells  is  unknown,  but  they 
are  usually  regarded  as  being  direutly  continuous  with  the 
cells  lining  the  small  ducts.  The  secreting  cells  rest  on  a 
homogeneous  basement  membrane,  outside  which  is  a  rather 
delicate  but  firm  membrane,  consisting  of  fibrils  similar  to  the 
reticular  fibres  of  the  liver  and  spleen,  but  which  are  here  in 
relation  to  the  alveoli  (Podwyssotzki) . 

(6)   The  Interstitial  Connective  Tissue. 

This  varies  considerably  m  amount  and  arrangement  in 
different  animals,  but  in  all  cases  appears  to  be  of  a  loose  fibro- 
areolar  type. 

In  man  this  interstitial  tissue  is  reduced  to  a  minimum,  so 
that  the  gland  parenchyma,  blood-vessels,  ducts,  etc.,  derive 
only  the  smallest  possible  amount  of  support. 

The  connective  tissue  passes  in  between  and  surrounds  the 
acini,  binding  them  together  to  form  lobes  and  lobules,  but  in 
a  perfectly  healthy  fresh  human  pancreas  it  is  present  to  so 
small  an  extent  that  it  is  barely  discernible  in  a  microscopic 
specimen.  The  interstitial  tissue  contains  the  blood-vessels, 
nerves,  lymphatics,  and  ducts,  as  well  as  cellular  structures, 
first  described  by  Langerhans,  and  known  as  inter-aciniar  cell 
clusters  or  islands.  As  these  structures  appear  to  be  of  great 
practical  importance  in  connection  with  both  the  physiology 
and  pathology  of  the  pancreas,  they  will  be  described  in  detail. 

The  islands  of  Langerhans  occur  in  both  cold  and  warm 
blooded  animals,  but  differ  considerably  in  size,  shape,  position, 
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and  number.  Generally  speaking  they  are  oval  or  spherical  in 
outline,  and  appear  to  consist  of  a  loosely-coiled  column  of  more 
or  less  foui'-sided  polyhedral  cells  which  are  smaller  than  those 
of  the  secreting  acini.  The  nuclei  of  these  cells  vary  in  size, 
and  are  both  larger  and  smaller  than  those  of  the  acinar  cells, 
but  are  never  lobed  (Plate  III.,  Fig.  3).  They  have  also  a  few 
granules,  which  granules  Ssobolew  (^^)  claims  to  have  shewn  are 
increased  in  number  after  a  carbo-hydrate  diet. 

Lewaschew  (-^)  states  that  prolonged  stimulation  of  the  gland 
causes  ordinary  acini  to  become  converted  into  islands,  a  state- 
ment denied  by  Opie  and  other  observers.  Not  unfrequently 
the  islands  are  irregular  in  shape  and  somewhat  branched, 
instead  of  being  circular,  and  this  seems  to  be  particularly 
true  of  certain  of  the  lower  animals  {e.g.,  lacerta  viridis). 

The  large  islands  appear  to  have  a  distinct  capsule  of  con- 
nective tissue,  but  the  irregular  and  smaller  forms  receive  no 
such  covering.  A  network  of  large  convoluted  capillaries 
permeate  the  islands  (Kuhne  and  Lea,  '^,  -"),  which  all  observers 
seem  agreed  have  a  very  close  and  intimate  relationship  to  the 
vascidar  system.^  Their  exact  relation  to  (he  lymphatics  does 
not,  however,  seem  to  be  definitely  determined. 

No  ducts  can  be  made  out  entering  the  islands,  but  a  duct 
may  occasionally  be  seen  rmming  up  to  one. 

In  almost  all  animals  the  islands  appear  to  be  most  numerous 
in  the  tail  of  the  gland.  In  man  they  are  most  frequent  in  the 
tail  and  head,  only  relatively  few  being  found  in  the  middle  of 
the  organ. 

As  regards  the  position  of  the  islands,  and  the  relationship 

*  This  is  certainly  true  in  some  of  the  lower  animals  (Plate  III.,  Fig.  4).  In  man 
injection  of  the  pmcreatic  vessels  is  a  task  presenting  considerable  difficulties,  owing 
apparently  to  the  gland  very  rapidl}'  undergoing  p  st-mortem  softening,  and  to  the 
blood-vessel*  being  usually  very  thin  walled  and  badly  supported.  It  seems,  however, 
that  in  man  the  islands  are  surrounded  by  a  capillary  ple.xus,  which  sends  in  a 
vessel  at  oneor  more  points  (Plate  III.,  Fig.  5).  These  observations  mu.st,  however, 
not  be  taken  as  absolute,  as  even  the  best  injected  specimen  did  not  appear  to  be  com- 
pletely injected. 

Plate  III.,  Fig.  6,  shews  the  presence  of  blood  in  an  island  of  Langerhans, 
from  a  man  aged  61,  carcinoma  of  stomach  with  unusual  vascular  and  blood  changes. 
Haemorrhages  occurred  in  several  places  in  parts  of  the  body,  and  the  island  of 
Langerhans  thus  appears  to  have  been  so  affected.  This  case  has  been  described  by 
Dr.  W.  Pasteur  and  C.  Price-Jones,  M.B.  ("  Clinical  Society's  Transactions," 
vol.  xxxiv.). 
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which  they  bear  to  the  rest  of  the  lobule,  in  man  it  appears  to 
be  indefinite,  but  in  the  splenic  end  of  the  cat's  pancreas  there 
is,  according  to  Opie  ('■%  one  centrally  situated  island  in  each 
lobule.  This  appears  to  be  true  for  the  splenic  end,  but  in 
other  parts  of  the  cat's  pancreas  two,  three,  or  even  four  islands 
may  be  fomid  in  a  single  lobule. 

The  exact  origin  and  nature  of  these  structures  is  not 
definitely  known,  but  Opie  (33)  considers  that  their  origin  is 
essentially  similar  to  that  of  the  gland  acini  proper,'^  while  as 
regards  their  nature  the  following  views  have  been  advanced : — 

(a)  They  are  degenerated  acini. 

(h)  Embryonic  remains. 

(c)  Ductless  glands  embelded  in  the  pancreatic  parenchyma 
and  forming  an  internal  secretion,  which  leaves  the  gland  by 
either  the  blood  or  the  lymph. 

The  pancreas,  as  is  well  known,  pla3^s  an  important  part  in 
carbohydrate  metabolism,  and  its  extirpation  is  followed  by 
glycosui-ia,  wasting,  and  death,  as  has  been  sheun  by  Von  Mer- 
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ing  (25)^  Minkowski  (-"),  and  many  other  observers  (*,  ^^, 

It  appears  tolerably  clear  that  this  diabetes  is  connected 
with  the  islands  of  Langerhans  and  not  the  secreting  acini, 
as  if  the  duct  of  Wirsung  is  injected  with  paraffin  digestive 
derangement  may  ensue,  but  diabetes  does  not  occur  (*'). 
Then,  again,  in  severe  and  fatal  cases  of  diabetes  in  man  the 
islands  of  Langerhans  not  infrequently  shew  definite  patho- 
logical lesions.  Opie  (^•^)  and  others  have  recorded  cases  in 
which  a  definite  peri-insular  fibrosis  existed,  while  Wright  and 
Joslin  (*^,^")  have  described  hyaline  degeneration  of  the  islands  in 
two  out  of  nine  cases  of  diabetes  in  which  they  examined  the 
pancreas  post-mortem.  From  most  diseases  of  the  pancreas, 
however,  these  islands  appear  to  enjoy  a  remarkable  immunity  ; 
hence  the  comparative  rarity  of  glycosuria  in  malignant  and 

*  Schulze  ("  Arch.  f.  Mikros  Anat,"  bd.  Ivi.,  s.491 — 509)  considers  that  they  have 
an  independent  origin.  Merkel  and  Bonnet  ("  Ergebnisse  der  Anat.  Entwick,"  bd.  ix., 
1900,  s.  150)  consider  that  in  vertebrates  two  t3'pes  of  pancreas  exist  :  in  C3'closto- 
raata  the  primitive  pancreas  occurs  as  a  distinct  organ,  whilst  in  cetaceans 
(probably  also  in  reptiles)  the  primitive  pancreas  is  represented  by  tubular  cell 
islands,  which  still  maintain  a  connection  with  the  duct  s^'stem. 

In  the  higher  vertebrates  this  connection  is  lost,  the  pancreas  proper  becomes 
predominant,  while  the  primitive  pancreas  remains  as  the  cell  islets. 
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other  diseases  even  when  the  pancreas  may  be  greatly 
involved. 

If  the  pancreas  is  stained  with  methyl  violet,  treated  with 
picric  acid,  and  decolourized  in  oil  of  cloves  (method  of  Claudius 
for  Bacteria),  the  nuclei  of  the  islands  shew  less  chromatin  than 
those  of  the  acini. 

Some  of  the  main  differences  between  the  acinar  and  island 
cells  may  be  briefly  summarized  as  follows  : — 

Alveolar  Cells.  Tsland  Cells. 


1.  Pyramidal  with  distinct 
zones. 
II.  Arranged  in  alveoli. 

III.  Nuclei  large  and  fairly 
constant  in  size. 

rV.  Nuclei  stained  deeply  by 
Claudius'  method. 
V.  Cell  bodies  stained  violet 
by  Thionin. 


yi.  Cell-bodies  partly  stained 
with  logwood. 


I.  Cubical  with  no  differen- 
tiated zones. 
II.  Arranged  in  convoluted 
coliunns. 

III.  Nuclei  vary  considerably 

in  size. 

IV.  Nuclei  only  partly  stained 

by  Claudius'  method. 
V.  Cell  bodies  stained  blue 
by  Thionin,  but  con- 
tain a  ver}"  finely 
granular  material 
which  stains  violet. 
VI.  Cell-bodies  not  stained 
by  logwood,  but  well 
stained  with  eosin. 


The  Blood  Siqjply  of  the  Pancreas. 

The  blood-vessels  of  the  pancreas  are  as  follows  :  The 
splenic  and  hepatic  branches  of  the  coeliac  axis,  superior 
pancreatico-duodenal  of  gastro-duodenal  of  hepatic,  inferior 
pancreatico-duodenal  of  superior  mesenteric,  and  the  inferior 
pancreatic  branch  of  the  same  vessel.  Their  intra-glandular 
course  is  carefully  described  by  Bohm  and  Davidoff  (',  ^),  who 
state  that  after  entering  the  gland  where  the  pancreatic  duct 
leaves  it  they  break  up  into  small  branches  in  the  lobules. 
These  in  turn  form  a  capillary  netAvork  round  the  acini.  These 
capillaries  vary  much  in  size  and  often  exhibit  dilatations  in 
their  course. 
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The  nerves  of  the  pancreas  come  from  the  solar  plexus,  and 
their  termination  within  the  orj^an  has  been  carefully  worked 
out  by  Cajal  (•^),  Sala  (^^),  MuUer,  Do«:iel  C'),  and  others, 
who  describe  large  numbers  of  non-medullated  fibres  which 
form  plexuses  round  the  excretory  ducts  and  blood-vessels. 
These  plexuses  give  off  fibrils  which  form  peri-acinar  networks, 
from  which  terminal  fibrils  pass  into  the  secreting  cells.  On 
the  course  of  the  nerves  numerous  small  ganglia  can  be  made 
out,  but  their  function  is  unknown.  The  relationship  which 
the  islands  of  Langerhans  bear  to  the  nervous  system  does  not 
appear  to  be  definitely  known. 

In  addition  to  the  nerve  described  above  in  the  interstitial 
connective  tissue  of  the  cat's  pancreas  numerous  Paccinian 
bodies  may  be  perceived;  their  function,  however,  is  quite 
unknown.     Paccinian  bodies  are  not  seen  in  man. 

(c)   The  Duct  and  its  Ramifications. 

The  pancreatic  duct  has  been  shewn  by  MuUer  to  commence 
as  small  intra-cellular  clefts,  which  open  either  into  acini 
directly,  or  into  the  inter-cellular  canals  of  Saviotti  (^^)  (minute 
channels  between  the  secreting  cells),  which  in  turn  run  into 
the  lumina  of  the  acini,  whence  acinar,  intermediary,  or  inter- 
calary ducts  pass.  These  intermediary  ducts  from  the  acini 
forming  a  lobule  join  to  form  the  lobular  ducts,  which  in  turn 
unite  to  form  the  main  excretory  duct  or  ducts  as  the  case  may 
be  (Fig.  2). 

Structurally  the  acinar  dvicts  consist  of  a  single  layer  of 
flattened  or  cubical  cells  resting  on  a  basement  membrane, 
while  the  large  ducts  have  well-marked  columnar  cells  resting 
on  a  basement  membrane,  outside  which  is  a  thick  fibro-muscular 
coat.  In  the  walls  of  the  large  ducts  numerous  small  glands 
can  be  made  out  by  other  observers. 

The  Development  of  the  Pancreas. 

As  regards  the  early  origin  of  the  pancreas  there  appears  to 
be  as  much  difference  of  opinion  as  there  is  on  most  other 
embryological  problems.  The  majority  of  observers  agree  that 
it  is  developed  from  that  part  of  the  primitive  fore  gut,  which 
subsequently  becomes  the  duodenum,  but  as  to  how  or  when  this 
occurs  there  is  considerable  difference  of  opinion. 
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Miiiot  (Sfi)  considers  that  it  originates  from  a  single  dorsal 
diverticiilura  which  grows  back  into  the  mesentery.  His  (^■>)  says 
that  it  originates  about  the  fourth  week  as  a  dorsal  outgrowth 
from  the  intestinal  canal,  nearly  opposite  the  ventral  diverticula, 
which  subsequently  form  the  liver,  a  view  also  supported  by 
Hertwig  and  other  observers. 

Stoss  ('-),  on  the  other  hand,  considers  that  it  originates  from 
four  diverticula,  two  ventral,  and  two  dorsal,  while  Felix,  who 
has  investigated  the  matter  in  the  human  embryo,  cat,  and 
chick,  makes  the  following  statements  : — 

In  the  human  embryo  there  are  three  diverticula,  one  dorsal, 
one  left  (rudimentary)  and  one  right  ventral.  The  two  ventral 
fuse  together  to  form  the  true  pancreatic  duct,  while  the  dorsal 
persists  to  form  the  duct  of  Santorini  ('). 

In  the  cat  there  are  only  two  diverticula,  one  ventral  and 
one  dorsal  (both  of  these  enter  into  the  formation  of  the 
gland),  while  in  the  chick  three  diverticula  are  found,  one  being 
dorsal,  two  ventral ;  all  these  enter  into  the  formation  of  the 
organ. 

The  diverticula  above  referred  to  are  at  first  solid,  but  later 
become  hollowed  out  to  form  ducts  and  acmi,  which  grow  into 
the  mesoblast  surrounding  the  intestine.  This  mesoblast  forms 
the  capsule  of  the  organ,  and  from  it  connective  tissue  grows  in 
and  divides  the  gland  into  lobes,  lobules,  and  acini. 

Continued  development  associated  with  non-fusion  of  the 
separate  diverticula  results  in  the  abnormality  known  as  accessory 
pancreas,  many  cases  of  which  have  been  described,  while  non- 
fusion  of  the  pancreatic  and  hepatic  ducts,  at  first  quite  distinct 
from  one  another,  results  in  some  abnormality  of  the  pancreatic 
ducts,  many  variations  in  which  have  been  recorded. 

The  3Iacroscopic  Appearance  of  Pancreas  in  Malignant 

Disease. 

The  macroscopic  appearances  of  the  pancreas  as  seen  in  the 
post-mortem  room  are  various  ;  some  of  them  may  be  attributed 
to  changes  which  have  occurred  after  death,  and  of  these  that 
which  is  commonly  seen  is  a  reddeningand  softening  of  the  organ, 
while  on  section  there  is  a  blurring  of  the  outline  of  the  lobules. 
Rarely  the  pancreas  becomes  of  a  dark  grey  colour,  and  portions 
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cut  off  float  in  water.  The  former  is  usually  seen  rather  in 
persons  who  have  much  fat.  The  latter  has  been  seen  in  a 
case  in  which  the  other  organs  were  also  blackened  and  con- 
tained gas  bubbles. 

The  appearances  due  to  changes  after  death  having  been  dis- 
carded, the  pathological  appearances  proper  may  now  be  con- 
sidered under  the  three  several  headings  :  Primary  malignant 
disease ;  secondary  deposits ;  extension  from  a  primary  malignant 
growth  elsewhere,  and  where  the  pancreas  is  unaffected. 

When  the  pancreas  is  unaffected  by  malignant  disease  its 
appearance  is  by  no  means  always  the  same.  Occasionally'^  it  is 
quite  small  in  all  its  proportions,  and  weighs  only  an  ounce  or 
less.  More  often  it  is  harder  than  in  health  ;  the  hardness  may 
result  in  producing  a  dense  compact  organ,  or  it  may  affect 
only  the  lobules,  which  will  be  very  loosely  united. 

Fatty  areas  in  the  organ  are  frequently  seen  beneath  its 
peritoneal  covering.  If  the  organ  be  cut  into  it  is  found  that 
this  fat  is  in  the  connective  tissue,  and  not  in  the  parenchyma, 
but  conforms  to  the  shape  of  the  gland. 

A  fatty  pancreas  is  seldom  or  never  small. 

Little  white  opaque  specks  sometimes  seen  in  these  fatty 
areas  are  probably  due  to  necroses  of  the  fat. 

The  complete  conversion  of  the  entire  organ  into  fat  is  very 
rare.  There  is  a  specimen  shewing  this  in  the  Museum  of  the 
Royal  College  of  Surgeons  ;  this,  however,  was  not  from  a  patient 
who  suffered  from  malignant  disease. 

Fatty  change  appears  to  be  most  common  along  the  upper 
and  lower  borders. 

In  a  few  instances  a  discolouration  of  the  organ  is  met  with  ; 
the  atrophied  specimens  are  usually  somewhat  dark,  but  it  also 
occurs  under  other  conditions,  e.g.,  in  some  cases  of  diabetes. 
The  colour  is  dark  grey,  rather  like  the  blackening  attributed 
to  decomposition. 

A  condition  occasionally  met  with  in  the  post-mortem  room 
must  be  here  mentioned,  as  it  may  have  an  important  bearing 
on  the  pathology  of  pancreatitis.  In  many  cases  the  duct  of 
the  pancreas  appears  widely  patent,  and  is  stained  by  a  fluid  at 
once  recognized  as  bile.  This  bile  staining  extends  quite  to  the 
tail  end  of  the  gland,  and  pieces  of  it  placed  in  formalin  shew 
in  the  immediate  vicinity  of   the  duct  a  dark  green  colour. 
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On  the  other  hand,  the  duct  may  be  widely  patent  but  empty, 
while  most  often  a  colourless  semi-solid  substance  fills  the  duct, 
but  no  bile  is  found  there.  Microscopically  this  substance  is 
found  to  consist  of  (more  or  less)  columnar  and  flattened  cells. 

There  is  no  macroscopical  appearance  of  the  pancreas,  in 
cases  where  it  is  not  infected,  which  can  be  regarded  as 
characteristic  of  its  having  belonged  to  a  patient  who  suffered 
from  malignant  disease. 

IBrimary  Carcinoma  of  the  pancreas. 

The  etiology  of  carcinoma  affecting  the  pancreas  is  no  less 
obscure  than  that  of  the  disease  attacking  any  other  organ. 
There  are,  however,  points  in  the  history  and  appearances  of 
cases  which  may  have  some  bearing  on  the  question. 

The  disease  as  a  rule  runs  a  rapid  course,  the  time  from 
the  first  onset  of  symptoms  being  in  a  few  cases  less  even  than 
a  month,  while  it  seldom  seems  to  much  exceed  six  months.  In 
many  cases,  however,  the  patients  have  suffered  from  such 
symptoms  as  vomiting,  pain  in  epigastrium,  jaundice,  or  con- 
stipation on  and  off  or  continuously  for  a  year  or  more  before 
death,  but  usually  there  is  in  the  history  of  such  cases  evidence 
to  support  the  belief  that  these  symptoms  were  not  altogether 
produced  by  the  malignant  disease  of  the  pancreas. 

From  these  histories,  and  still  more  so  if  the  sm-mise 
be  correct  that  the  course  of  malignant  disease  arising  in 
the  pancreas  seldom  exceeds  six  months,  the  suggestion  that 
some  form  of  chronic  irritation  is  an  important  etiological  factor 
may  well  be  entertained;  moreover,  it  is  well  recognized  as 
such  in  connection  with  many  other  places  of  origin  of  car- 
cinoma. 

In  the  course  of  examination  after  death  of  bodies  from  the 
Cancer  Wards,  it  has  formed  part  of  the  routine  to  test  the 
patency  of  the  cystic  duct  and  common  bile  duct  by  expressing 
the  bile  into  the  duodenum  from  the  gall  bladder.  This  may 
or  may  not  have  anything  to  do  with  the  fact,  which,  however, 
is  sometimes  noted,  that  portions  of  the  pancreas  preserved  in 
formalin  solution  afterwards  shewed  the  conspicuous  rich  dark 
green  of  bile  staining  of  the  duct  and  its  immediate  neighbour- 
hood J   and  in  the  fresh  organ,  in  one  case  at  least,  a  yellow 


CASES  OF  CARCINOMA.  17 

fluid  precisely  like  the  bile  in  the  gall  bladder  of  the  same  case 
was  found  in  the  pancreatic  duct,  even  at  quite  the  tail  end. 

In  as  many  oases  as  not  the  duct  of  the  pancreas  is  found 
filled  with  a  semi-solid  colourless  material,  which  would  prevent 
any  influx  of  bile,  and  in  other  cases  the  duct  is  found  to  be 
empty.  The  former  condition  points  to  the  fact  that  the  duct 
is  not  always  liable  to  an  influx  of  bile ;  the  latter  condition 
seems  to  indicate  that,  even  when  the  duct  is  empty,  it  is  not 
necessarily  easy  for  bile  to  flow  in,  so  that  its  presence  in  the 
ducts  at  autopsies  is  probably  not  artificially  brought  about  at 

the  time. 

It  is  therefore  possible  that  sources  of  irritation  might  reach 
the  pancreas  directly  in  this  way,  and  such  a  conclusion  is  forced 
upon  one  after  reference  to  Robson  and  Moynihan's  {^',  ~^) 
account  of  pancreatitis. 

In  adults  the  duct  of  Santorini  is  not  often  open  into  the 
duodenum,  and  the  secretion  therefore  must  then  flow  in 
a  backward  direction  and  so  rather  tend  to  retard  the  flow  from 
the  body  of  the  gland,  and  favour  the  extension  inwards  of  the 
growth  of  micro-organisms  if  any  gained  admission. 

Mirallie  (-8),  in  a  paper  dealing  thoroughly  with  the  clinical 
aspects  of  carcinoma  of  the  pancreas,  says :  "  If  the  cases  are 
carefully  looked  into  where  glycosuria  is  recorded  as  present, 
one  is  struck  by  the  fact  that  it  is  in  those  cases  in  which  the 
iUness  has  been  of  long  duration,  a  year  or  more ;  it  is  in  these 
cases,  where  the  patients  have  been  under  observation  for  a 
long  time,  and  since  the  onset  of  events,  that  glycosuria  is 

noted." 

This  would  seem  remarkable  indeed  if  the  fact  that  glycosuria 
is  present  should  indicate  that  the  case  would  run  a  long  com-se  ; 
and  it  does  not  seem  unreasonable  to  suggest  that  carcinoma  in 
these  cases  has  arisen  as  a  sequel  to  the  disease  which  produces 
glycosm-ia,  rather  than  that  glycosuria  is  a  symptom  of  car- 
cinoma of  the  pancreas. 

It  may  be  worthy  of  remark  that  the  most  frequent  site  for 
a  prhnary  growth  in  the  pancreas  is  at  the  head  end,  and  that  the 
usual  growth  is  a  spheroidal-ceUed  scirrhus  growth.  This  site 
of  origin  corresponds  closely  with  the  position  of  the  junction 
of  the^ducts  of  Santorini  and  Wirsung,  the  place  of  union  of 
two   distinct   hypoblastic   buds,  one   arising   from   the   dorsal 
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aspect  of  the  gut  above  the  entrance  of  the  bile  duct,  the  other 
ai'isiug  from  the  ventral  aspect  below  this  level. 

Sym^jtoms. 

The  symptoms  of  primary  carcinoma  can  be  accounted  for 
rather  by  the  position  of  the  g-rowth  and  its  physical  effects, 
than  by  any  physiological  action  on  the  part  of  the  neoplasm. 

Very  often,  as  stated  above,  the  symptoms  are,  with  some 
alteration,  merely  a  continuation  of  a  previous  condition,  but 
they  may  be  almost  all  arranged  under  four  headings.  These 
are :  Sj^mptoms  produced  by  pressure  on  the  ducts  and  their 
consequences,  symptoms  due  to  interference  with  the  functions 
of  the  gland,  symptoms  due  to  pressure  on  nerves  or  ganglia, 
symptoms  due  to  secondary  growths  or  to  degeneration  of  the 
primary  growth.  Under  the  first  heading  are  some  of  the  most 
important  of  all  the  symptoms.  No  one  symptom  is  constant, 
and  a  case  seldom  presents  even  all  the  typical  ones.  Perhaps 
of  all  the  symptoms  none  is  so  frequent  as  jaundice ;  it  may 
be  the  ordinary  icterus  such  as  is  seen  every  day,  but  the 
characteristic  type  is  a  persistent  jaundice  and  gives  the  patient 
a  deep  brown  hue.  Dr.  Hale  White  (i-)  regards  this  as  patho- 
gnomonic of  cancer  obstructing  the  common  bile  duct. 

Bard  and  Pic  (^,  2^)  affirm  that  jaundice  invariably  occurs 
when  the  head  of  the  pancreas  is  the  seat  of  disease,  but  Mirallie 
modifies  this  statement,  though  it  is  seen  in  the  immense 
majority  of  cases.  In  those  cases  where  jaundice  does  not 
occur,  it  is  attributed  by  Mirallie  to  the  variable  position  which 
the  bile  duct  may  occupy  in  relation  to  the  pancreas. 

In  a  very  interesting  paper,  "  On  the  clinical  significance  of 
colourless  or  clay-coloured  stools  unaccompanied  by  jaundice, 
and  their  connection  with  disease  of  the  pancreas,  and  on  the 
part  played  by  the  pancreas  in  eliminating  bile  from  the 
intestines"  ("Trans.  Med.  Chir.  Soc,"  vol.  Ixxii.,  p.  257),  the 
author.  Dr.  Walker,  brings  forward  good  evidence  to  shew  that 
the  brown  colour  of  the  faeces  is  dependent  on  the  mutual 
reaction  of  the  bile  and  pancreatic  juice  in  the  intestinal  tract, 
and  that  in  disease  a  deficiency  of  the  pancreatic  juice  will, 
equally  with  a  deficiency  of  bile,  cause  the  pathological  condition 
of  colourless  or  clay-coloured  stools.     He  also  points  out  that  if 
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the  fojces  were  stained  simply  with  bile  thej  would  appear,  like 
other  thing's  stained  with  bile,  bright  yellow,  instead  of  being, 
as  they  are,  brown. 

Now,  when  patients  exhibit  this  deep  brown  persistent 
jaundice  it  seems  not  unlikely  that  in  these  cases  the  colour  is 
due  to  the  mutual  reaction  of  the  bile  and  pancreatic  juice,  and 
so  indicates  obstruction  of  the  ducts  which  convey  both  secie- 
tions,  and  possibly  the  passage  of  both  into  the  circulation. 

Owing  to  loss  of  the  pancreatic  juice  and  its  fat  splitting 
ferment,  and,  in  the  light  of  Pawlow's  researches,  to  the  absence 
also  of  bile  (■'*),  is  due,  it  is  believed,  the  presence  of  a  fatty  or 
oily  layer  floating  on  the  top  of  the  stools,  which  are  very 
offensive,  though  the  odour  is  not  that  of  putrefaction. 

Symptoms  which  accompany  jaundice — depression,  irritation 
of  the  skin,  a  slowness  of  pulse  rate — occur,  and  death  in  coma 
from  toxaemia  is  a  common  termination  when  patients  are  of 
the  dark  brown  colour.  Secondary  to  the  obstruction  of  the  bile 
duct  are  distension  of  the  gall  bladder  and  enlargement  of  the 
liver,  the  former  being  a  valuable  aid  in  diagnosis.  Secondary  to 
the  loss  of  the  secretion  to  the  intestines  and  their  contents  may 
be  reckoned  the  rapid  emaciation,  through  failure  to  digest,  and 
possibly  constipation  from  loss  of  the  bile  and  pancreatic  juice. 

According  to  Bard  and  Pic  "  the  pancreatic  juice  being  a 
very  active  digestive  fluid,  its  continual  entrance  into  the  system 
is  all  the  more  harmful,"  so  that  wasting  is  due  to  a  positive 
cause  as  much  as  to  a  negative  one,  according  to  them. 

It  may  be  mentioned  here  that  the  loss  of  pancreatic  secre- 
tion is  hardly  likely  to  be  for  want  of  the  normal  stimulus  to 
cause  it,  since  until  quite  the  end  the  majority  of  patients  seem 
to  have  good  appetites,  and  vomiting,  when  it  occurs,  is  not 
generally  accompanied  by  nausea ;  hence  it  may  be  inferred  that 
the  gastric  secretion  is  as  good  nearly  as  in  health. 

The  possibility  that  the  composition  of  the  pancreatic  juice 
may  be  altered  considerably  in  composition  as  well  as  in 
quantity  is  not  contrary  to  the  latest  findings  of  physiology,  and 
seems  rather  to  be  favoured  by  the  occurrence  of  an  oily 
layer  on  the  fseces  which  has  been  occasionally  noticed. 

Moreover,  since  primary  growths  in  the  pancreas  very  rarely 
attain  a  large  size,  the  occurrence  of  wasting  cannot  be 
attributed  to  the  presence  of  the  tumour  simply,  nor  is  there 
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any  evidence  to  shew  that  there  is  a  continuous  discharge  of 
broken-down  material  comparable  to  that  which  occurs  in  those 
cases  of  carcmoma  of  the  uterus,  in  which  not  only  are  there 
no  secondary  g-rowths,  but  even  the  primary  growth  has  extended 
very  little  and  the  uterus  is  scarcely,  if  at  all,  enlarged. 

S^'inptoms  due  to  interference  with  the  functions  of  the 
gland  residt  either  from  destruction  of  the  gland  cells  or  the 
ducts,  or  from  the  islands  of  Langerhans  being  involved.  In 
the  former  cases  the  symptoms  would  be  those  resulting  from 
loss  of  pancreatic  secretion,  and  indistinguishable  from  those  of 
obstruction  of  the  pancreatic  duct.  In  the  latter  group  of 
cases  the  only  sjanptom  recognized  is  glycosuria.  In  primary 
malignant  disease  of  the  pancreas  glj'cosuria  is  rare. 

Mirallie  {loc.  cit.),  who  seems  to  be  the  first  to  have  observed 
that  glycosuria  is  noted  almost  only  in  cases  of  long  duration, 
also  points  out  very  clearly  the  remarkable  fact  that  towards 
the  end  of  the  case  the  glycosuria  disappears. 

This  fact  appears  to  point  strongly  in  favoui'  of  the  argument 
that  carcinoma  is  a  sequel  to  a  condition  of  which  glycosuria  is 
one  sjTnptom,  for,  if  otherwise,  it  would  seem  inexplicable  ; 
whereas  it  is  easy  to  conceive  that  a  pancreas  may  be  so  diseased 
as  to  be  incompetent  to  cope  with  the  large  amount  of  carbo- 
hydrate absorbed,  but  when  its  ordinary  digestive  functions 
have  been  largely  if  not  entirely  put  out  of  court  by  progressive 
increase  of  carcinoma,  that  the  islands  of  Langerhans  (which 
are  generally  believed  to  have  the  control  of  carbohydrate  meta- 
bolism in  some  way)  would  regain  proportionately  their  control 
over  the  now  much  reduced  intake  of  assimilated  carbohydrate. 

That  jaundice  also  may  become  less  in  the  last  few  weeks  of 
life  points  also  to  lessened  secretion  of  digestive  juices.  The 
condition  of  the  islands  of  Langerhans  noted  in  the  part  of  this 
paper  dealing  with  microscopical  appearances  lends  further 
support  to  this  view. 

Pressure  on  nerves  or  ganglia  gives  rise  to  symptoms,  of 
which  pain  is  the  most  frequent.  It  is  situated  in  the  epigas- 
trium, and,  although  in  few  cases  it  may  be  very  acute,  it  is 
usually  of  a  dull  aching  character,  with  acute  paroxysms  at 
varying  intervals.  Rigidity  of  the  upper  part  of  the  right 
rectus  seems  distinctly  to  point  to  some  deep  seated  irritation 
pf  the  ninth  or  tenth  dorsal  segment.     Vomiting  which  occurs 
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without  nausea  may  also  be  due  to  irritation  through  pressure 
on  nerves. 

Finally,  symptoms  resulting  from  secondary  growths  or 
degeneration  of  primary  growths  are,  most  often,  swelling  of  the 
legs  from  glands  in  the  portal  fissure  pressing  on  the  vena  cava, 
enlargement  of  the  liver  from  the  presence  of  secondary  growths, 
and  possibly  diarrhoea,  owing  to  ulceration  of  the  bowel  and 
the  discharge  into  it  of  irritating  material. 

General  peritonitis,  the  result  of  perforation  of  an  ulcer  of 
the  stomach  or  duodenum,  which  had  become  fixed  to  the 
pancreas,  has  been  recorded  in  a  few  cases. 

From  this  brief  account  of  some  of  the  principal  symptoms, 
it  is  evident  that  none  of  them  can  be  considered  as  peculiar  to 
primary  cancer  of  the  pancreas,  except  the  deep  brown  jaundice  ; 
and  this  is  probably  due,  not  to  the  fact  that  the  disease  is 
carcinoma,  so  much  as  to  the  uncommon  event  of  both  bile  and 
pancreatic  juice  being  absorbed  into  the  lymphatic  system. 

One  symptom,  however,  has  not  been  mentioned,  which  has 
been  regarded  by  Trousseau  and  others  as  of  great  importance 
in  the  diagnosis  of  carcinoma,  though  not  necessarily  of  the 
pancreas.  It  is  phlegmasia  dolens,  which  in  these  cases  is  not 
an  uncommon  event  to  take  place. 

Many  other  symptoms  have  been  recorded  from  time  to 
time,  and  are  generally  secondary  to  one  or  other  of  the  patho- 
logical occurrences  here  noted. 

The  temperature  in  cases  of  carcinoma  of  the  pancreas  is  of 
exactly  the  same  type  as  in  almost  all  cases  of  carcinoma. 
Except  for  accidents,  such  as  septic  infection,  the  temperature 
is  normal  or  subnormal.  A  slight  rise  a  week  or  two  before 
death  is  not  uncommon,  and  may  indicate  a  terminal  infection, 
but  on  the  day  or  two  preceding  death  the  temperature 
generally  sinks  well  below  normal. 

The  age  of  onset  varies  within  wide  limits,  from  about  25  to 
70.     Instances  of  its  occurrence  at  14  and  at  83  are  racDrled. 

Pathology,  Morhid  Anatomy,  and  Morbid  Histology. 

The  appearances  at  post-mortem  examination  are  usually 
those  of  a  rather  obscure  or  ill-defined  enlargement  at  the  head 
of  the  pancreas,  in  many  cases  with  the  stomach  fixed  to  it. 
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Ulceration  into  the  duodenum  is  not  often  met  with.  The  size 
of  the  tumour  is  usually  about  two  inches  in  diameter,  and  the 
tmnour  is  g-enerally  a  hard  one.  By  extension  the  growth  in 
some  cases  involves  the  posterior  wall  of  the  stomach ;  it  seldom 
seems  to  involve  other  organs,  even  the  duodenum. 

Secondary  growths,  as  one  might  expect,  infect  the  liver  more 
often  than  any  other  organ.  The  mesenteric  lymph-glands 
are  the  next  most  usual  locality,  then  the  peritoneum,  then  the 
lungs.  Sometimes  a  secondary  growth  is  met  with  in  another 
part  of  the  pancreas,  and  rarely  the  organ  seems  to  be  entirely 
converted  into  new  growth,  and  its  shape  thereby  much  altered. 

Histologically  considered  the  pancreas  may  be  regarded  as 
consisting  of  three  sets  of  structures  :  the  ducts  and  alveoli,  the 
islands  of  Langerhans,  and  the  connective  tissue  framework. 
Each  of  these  appear  to  have  special  relationships  to  primary 
carcinoma. 

The  type  of  carcinoma  most  frequently  seen  is  the  spheroidal- 
celled,  with  a  large  amount  of  fibrous  tissue.  This  type  most 
probably  takes  origin  in  the  alveoli  of  the  gland,  and  is  com- 
parable to  spheroidal-celled  carcinoma  of  the  breast. 

Next  in  frequency  comes  columnar-celled  carcinoma,  which 
doubtless  commences  from  the  epithelium  of  the  ducts 
(Pr^TE  IV.  a).  Apart  from  the  fact  that  there  is  no  other 
columnar  epithelium  from  which  it  can  arise,  it  is  to  be  noted 
that  the  cells  lining  the  spaces  are  rather  short,  in  fact  are 
sometime^',  broader  than  they  are  tall,  and  that  these  spaces  are 
tubular  and  have  large  lumina,  just  as  the  ducts  should,  and  so 
contrast  with  the  growths,  which  have  scarcely  any  lumen  and 
which  arise  in  tubular  glands. 

Note  should  here  be  made  that  carcinoma  of  the  duodenum 
anatomically  resembles  carcinoma  of  the  head  of  the  pancreas  to 
a  considerable  extent,  and  microscopically  is  a  columnar-celled 
growth  ;  but  by  dissection  it  can  be  proved  to  have  no  connection 
with  the  pancreatic  ducts,  and  sections  of  it  shew  that  although 
a  columnar-celled  growth,  it  is  of  a  very  different  character, 
its  cells  being  very  long  and  seem  to  be  growing  out  from  a 
central  slender  stalk,  in  which  is  a  vessel  (Plate  II.,  Fig.  7), 
or  it  forms  tubules  with  very  small  lumen  and  very  long  cells. 

A  third  form  of  primary  pancreatic  carcinoma  is  that  in 
which  there  is  a  great  amount  of  dense  fibrous  stroma  with 
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large  definite  spaces  in  it,  the  spaces  themselves  being  partly 
filled  by  collections  of  spheriodal  cells,  which  in  form  and 
arrangement  at  first  sight  look  like  islands  of  Langerhans,  but 
are  readily  observed  to  consist  of  a  larger  type  of  cell,  while 
they  do  not  shew  a  convoluted  colimin  of  cells  as  the  islands 
do  (Plate  IV.  b).  It  seems  probable  that  this  type  of  growth 
is  really  only  a  variety  of  the  type  first  mentioned. 

A  fourth  type  of  carcinoma  met  with  in  the  pancreas  is  of 
exceptional  interest,  as  there  is  good  reason  to  believe  that  itarises 
in  the  islands  of  Langerhans  (Plate  II.,  Fig.  8,  and  Plate  V.  a). 
It  consists  of  cells  most  irregular  in  shape  and  size,  but  on  the 
whole  much  larger  than  in  the  other  varieties  of  carcinoma,  and 
possessed  of  nuclei,  which  in  some  instances  are  enormous.  The 
bodies  of  the  cells  stain  deeply  with  eosin.  The  cells  are 
arranged  not  in  groups  as  in  the  other  varieties,  but  in  large 
masses,  and  seem  fitted  one  to  another  just  as  do  the  large 
cells  with  large  nuclei  in  squamous-celled  carcinoma,  which 
this  growth  further  resembles  in  its  deficiency  of  fibrous  stroma. 
In  several  places  the  cells  seem  to  be  disintegrating,  and  look 
not  milike  the  mass  so  often  seen  in  the  middle  of  a  large  area 
of  squamous-celled  carcinoma.  There  is,  however,  nothmg  to 
be  seen  like  a  cell-nest  or  like  keratinization.  This  is  only 
what  is  to  be  expected ;  the  pancreas  is  hypoblastic  in  origin, 
keratinization  is  peculiar  to  epiblast. 

Turning  for  the  moment  from  the  actual  question  of  the  site 
of  origin  of  these  growths,  a  ciu'ious  occurrence  may  be  noticed : — 

In  primary  carcinoma  of  the  pancreas,  examination  micro- 
scopically of  the  edge  of  the  growth  reveals  the  fact  that  for 
some  time  after  all  the  rest  of  the  parenchyma  is  destroyed  the 
islands  of  Langerhans  remain  apparently  intact,  though  they 
may  be  complete Ij"  surrounded  by  carcinoma  (Plate  IV.  a  and  b)  . 

This  event  is  to  be  compared  with  what  is  seen  sometimes 
in  other  conditions,  e.g.,  in  congenital  syphilis  as  recorded  by 
Opie  ("'"'),  or  in  chronic  pancreatitis,  in  which  the  islands  appear 
to  escape  injury  for  a  long  time,  though  surrounded  by  dense 
fibrous  tissue  (Plate  III.,  Fig.  9)  ;  but  even  these  striking 
instances  seem  less  remarkable  than  the  resistance  to  the  new 
growth  as  mentioned  above. 

All  the  cases  of  primary  carcinoma  of  the  pancreas  examined 
for  this  paper  exhibit  this  condition  with  one  exception,  that 
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one  being  the  case  in  which  the  disease  is  believed  to  have 
originated  in  the  islands  themselves,  and  in  which  therefore  it 
would  hardly  be  expected  (Plate  V.  a).  As  this  case  is  of  great 
interest  an  account  of  the  sjanptonis  and  of  the  post-mortem 
examination  are  appended  to  this  paper.  Further  reference 
will  be  made  to  this  interesting  circumstance  in  connection  with 
secondary  growths  in  the  pancreas. 

There  remains  to  be  considered  the  connective  tissue  frame- 
work, in  which  run  the  nerves,  blood-vessels,  and  lymphatics. 
The  connective  tissue  of  the  new  growth  is  derived  from  this 
source  as  a  matter  of  course,  and  it  is  possible  that  its  quantity 
relative  to  the  cells  of  the  new  growth  may  sometimes  be  indica- 
tive of  the  reaction  of  the  comiective  tissue  of  the  pancreas  to 
the  exciting  cause  of  the  carcinoma  before  ever  the  carcinoma 
commenced.  Thus  in  most  cases  the  connective  tissue  is  plenti- 
ful, and  would  point  to  a  long  continued  irritation.  In  the  case 
where  the  disease  is  believed  to  have  commenced  in  the  islands 
of  Langerhans  there  is  little  or  no  visible  stroma,  so  that  this 
would  point  to  absence  of  irritation  of  the  stroma  of  the  gland 
if  this  idea  be  correct. 

Before  the  advancing  edge  of  primary  carcinoma  of  the 
pancreas  the  gland  parenchyma  is  seen  to  degenerate,  and  an 
increase  of  fibrous  tissue  appears  (Plate  IV. a),  which  is  directly 
continuous  with  the  stroma  of  the  new  growth.  This  increase 
is  chiefly  conspicuous  between  the  lobules,  which  are  well 
defined  thereby. 

Cases  of  Primary  Carcinoma  of  the  Pancreas. 

M.     43     Spheroidal-celled ;    secondary  growths  in  liver,  right 
kidney.''^ 
Squamous-celled  ;  secondary  growths  in  liver. 
Spheroidal-celled  ;  secondary  growths  in  liver,  pleura. 
Spheroidal-celled ;  secondary  growths  in  liver,  lungs. 
Columnar-celled  ;  secondary  growths  in  liver,  spleen, 
ovary,  lymphatic  glands. 
r.      40     Columnar-celled.     No  secondary  growths. 

The  number  of  cases  is  too  small  to  make  any  deductions 
from  in  the  way  of  statistics,  yet  it  may  be  noted  that  all  the 

*  Js^ot  verified  by  microscopical  examination. 


M. 

54 

M. 

65 

F. 

27 

F. 

27 
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female  patients  were  considerably  younger  than  the  males,  the 
difference  between  the  averages  of  the  ages  amounting  to  as 
much  as  28  years.  Judging  from  eases  recorded  in  literature 
this  is  purely  an  accident  and  devoid  of  significance. 


Secondary  Maliyiiant  Disease  of  the  Ihincreas. 


Amongst  the  cases  from  which  materials  have  been  taken 
for  this  paper,  that  is,  the  cases  in  The  Middlesex  Hospital 
during  the  last  three  years,  the  occurrence  of  secondary  growths 
in  the  pancreas  has  been  more  frequent  than  of  primary 
carcinoma,  and  the  opinion  that  generally  they  are  less  frequent 
may  have  been  gained  through  instances  having  escaped  notice, 
whereas  primary  growths  can  hardly  do  so.  The  colour  of  the 
organ,  the  frequency  of  sclerosis  in  it,  and  the  usual  small  size 
of  the  growths,  all  tend  to  hinder  their  being  recognized. 

The  following  cases  have  been  verified  microscopically : — 

Primary 

Other  Secondary  Growths. 

Liver,  pleura,  heart,  lymphatic  glands. 

Liver,  lymphatic  glands. 

Liver,  right  suprarenal  capsule. 

Liver,  right  suprarenal  capsule,  vertebra, 

lymphatic  glands. 
Both    suprarenal   capsules,    both   ovaries, 

lymphatic  glands. 
Liver,  lymphatic  glands. 
Wall  of  duodenum,  lymphatic  glands. 
Liver,    lungs,   bones    of    skull,    l^nnphatic 

glands,  right  suprarenal  capsule. 

Some  other  cases  may  be  mentioned  here  in  connection  with 
secondary  growths,  although  not  carcinoma. 

Other  Secondary  Growths. 
Liver,  lung,  heart. 

Liver,  kidney,  stomach,  gall 
bladder,  brain,  pelvic,  aor- 
tic, and  inguinal  lymph 
glands. 


Sex. 

Age. 

Growth. 

M. 

73 

Rectum 

M. 

54 

Stomach 

F. 

70 

L.  Breast 

F. 

67 

L.  Breast 

F. 

67 

Cervix  of 
Uterus 

F. 

64 

Stomach 

F. 

60 

L.  Breast 

F. 

55 

L.  Breast 

Se.x. 

Age. 

Primary  Growth. 

M. 

73 

Rectum.     Large  round- 
celled  sarcoma. 

M. 

65 

Rectum  and  Anus. 
Mixed-celled  sarcoma 
(Melanosis). 
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Sex.    Age.                Primary  Growth.  Other  Secondar}'  Growths. 

M.     81     Eiglit  kidney.     Round-  Left  kidney,  g-all  bladder. 

celled  sarcoma. 

r.      59     Left  bronchus.     Mixed-  Liver,  wall  of  thorax,  Ijrmph 

celled  sarcoma.  gland, 

r.      56     Perii'ectal.   Small  round-  Liver,  lung,  pelvic,  inguinal, 

celled  sarcoma.  and      mesenteric     lymph 


F.      56     Lymphadenoma. 


glands  (adrenals). 


The  anatomical  position  of  the  pancreas,  lying  as  it  does 
across  the  main  afferent  l}^nphatic  channels  to  the  thoracic 
duct,  and  the  fact  that  the  organ  itself  is  richly  supplied  with 
wide  lymph  channels,  may  conduce  to  the  occurrence  of 
secondary  growths  in  it. 

The  two  extremities  of  the  organ  seem  to  share  the  favour 
of  being  infected  almost  equally,  and  the  middle  part  is  less 
often  infected,  and  in  the  cases  quoted  above  has  only  been 
infected  when  the  head  and  tail  also  have  been. 

In  the  case  infected  from  disease  of  the  cervix  of  uterus  the 
organ  was  quite  mis-shapen,  and  crammed  full  of  small  white 
deposits. 

Microscopically  the  carcinomata  may  be  squamous-,  spheroi- 
dal-, or  columnar-celled  according  to  the  site  of  origin  of  the 
primary  growth. 

The  appearances  presented  in  sections  of  these  deposits 
seem  to  be  of  two  kinds. 

Geuerall}'  an  interlobular,  and  in  places  an  interacinar 
fibrosis,  seems  to  precede  the  new  growth,  while  the  part  next 
actual  growing  edge  in  the  majority  of  instances  shews  a  slight, 
small,  round-celled  infiltration ;  here,  too,  the  cells  of  the  car- 
cinoma will  not  shew  their  characteristic  type  if,  for  instance, 
the  growth  were  columnar-celled ;  but  only  a  little  deeper  the 
type  is  clearly  distinguishable.  In  this  respect  the  secondary 
growths  resemble  those  in  other  organs. 

The  less  frequently  seen,  but  much  more  remarkable  looking 
growths,  are  those  which  attack  the  parenchyma  of  the  gland 
point  blank,  so  to  say.  The  best,  but  not  the  only,  example  of 
this  was  the  infection  by  the  squamous-celled  carcinoma  from 
the  cervix  of  the  uterus. 
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In  the  method  of  attack  which  has  just  been  described,  the 
parenchyma  cells  can  bo  seen  to  be  diminished  considerably  in 
size  before  disappearing,  but  in  the  present  case  the  cells  shew 
little  or  no  chang-e.  The  great  invading  cells  of  the  neoplasm 
lie  next  to  the  cells  of  the  glan  1,  and  no  line  of  degeneration, 
of  fibrous  tissue,  or  of  small-celled  infiltration  intervenes  between 
the  malignant  growth  and  the  apparently  healthy  parenchyma. 
Yet  in  other  parts  of  the  section  columns  of  these  cells  can  be 
seen  distending,  but  not  rupturing  the  lymph  paths.  It  would 
appear  as  if  the  lymph  stream  or  the  gland  cells  formed  either 
of  them  very  attractive  residences,  while  endothelium  were  an 
efficient  barrier. 

By  far  the  most  striking  difference,  however,  between  primary 
carcinoma  and  secondary  carcinoma,  when  vie  wed  microscopically, 
is  this:  That  while  in  the  former  class  of  cases  (with  one 
exception,  mentioned  above)  the  islands  of  Langerhans  enjoy  a 
prolonged  temporary  immunity  from  destruction,  in  the  latter 
such  an  immunity  no  longer  occurs — in  fact  rather  the  reverse 
takes  place— and  the  islands  seem  to  be  among  the  first  to 
disappear  of  any  of  the  structures  composing  the  organ. 

This  remarkable  fact  may  depend  upon  either  a  physio- 
logical cause,  or  it  may  depend  on  the  anatomical  position, 
and  this  latter  seems  to  be  more  probable.  In  another 
section  of  this  paper  reasons  are  adduced  to  shew  that  the 
empty-looking  spaces  of  the  islands  are  neither  arterial  nor 
venous  nor  gland  lumina,  but  are  really  l^miph  spaces,  and  this 
would  then  give  a  reason  which  may  well  be  considered  adequate 
to  explain  the  susceptibility  of  the  islands  to  secondary  infec- 
tion. 

A  glance  at  the  enumeration  of  secondary  growths  in  cases 
of  primary  carcinoma  of  the  pancreas  wiU  shew  moreover  that 
the  lymphatic  glands  at  least  are  but  seldom  infected,  so  that 
possibly  the  lymph  paths  are  not  the  chief  means  of  passage 
from  the  organ  of  the  elements  going  to  form  secondary  growths, 
and  therefore  would  not  be  likely  to  be  so  within  the  organ. 
Mirallie  agrees  with  this  when  he  says  that  the  tumoui'  in 
its  growth  has  little  tendency  to  invade  other  organs.  The 
duodenum  usually  escapes;  its  mucous  membrane  covers  the 
growth  projecting  into  the  lumen  of  the  bowel.  The  neigh- 
bouring glands,  and  especially  those  in  the  hilum  of  the  liver, 
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are  infected,  but  to  a  very  limited  extent.  The  growth  spreads 
ahnost  always  by  contiguity  and  is  scarcely  ever  dissemi- 
nated. 

Secondary  growths  of  sarcoma  or  of  lymphadenoma  seem  in 
the  cases  in  this  series  to  shew  no  peculiar  method  of  growth 
beyond  a  general  infiltration  by  their  cells  of  the  inter-lobular 
and  interacinar  spaces,  by  which  the  pancreatic  gland  cells  are 
swamped  and  then  caused  to  disappear.  In  one  case  the  growth 
spread  chiefly  along  the  inter-lobular  spaces,  and  in  another 
sarcoma  case  the  growth  seemed  to  avoid  them  and  the  blood- 
vessels appeared  engorged,  but  in  both  the  attack  on  the 
parenchyma  was  of  the  same  nature. 

Finally,  mention  must  be  made  of  direct  invasion  of  the 
gland  by  carcinoma.  Three  instances  of  this  were  met  with. 
All  three  occurred  in  males,  all  three  were  microscopically 
columnar-celled  growths,  and  might  almost  be  said  to  have 
originated  in  the  same  part,  viz.,  the  duodenum  : — 


Sex. 

Age. 

Primary  Growth. 

Secondary  Growths. 

M. 

37 

Common  bile  duct. 

Liver. 

M. 

60 

Duodenum. 

Liver,  lymphatic  glands. 

M. 

Duodenum. 

Liver,  lymphatic  glands. 

The  microscopical  appearances  in  the  duodenal  cases  are 
those  of  colimmar-celled  carcinoma,  of  which  the  cells  have 
very  long  bodies  in  which  is  a  basally  situated  nucleus  (Fig.  10). 
These  cells  are  arranged  either  in  tubules  having  a  small  lumen, 
or  in  a  sprouting  fashion  from  a  slender  stalk  or  along  a 
surface,  but  the  recticulum  is  generally  delicate. 

Li  the  common  bile  duct  case  the  growth  much  more  nearly 
resembles  columnar-celled  carcinoma  of  the  pancreas,  in  fact 
might  well  be  taken  for  it.  On  the  other  hand  the  direct 
invasion  resembles  rather  infection  by  sarcoma  than  either 
primary  or  secondary  carcinoma ;  it  seems  to  go  on  unaffected 
by  any  apparent  path  of  least  resistance. 

Returning  to  consider  the  naked  eye  appearances,  it  is 
observed  that  these  duodenal  growths  are  considerably  larger 
than  any  secondary  growths  which  have  been  met  with,  and 
have  grown  into  the  pancreas  quite  as  much,  if  not  to  a  greater 
extent  than  along  the  duodenum,     The  presence  of  cells  sprung 
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from  duodenum  mucosa  may  bo  tlio  moans  of  fnrnishin*^-  tlio 
kinase,  which  would  set  up  autodifj^ostion  of  the  cells  furnishing 
the  precursor  substance  of  the  trypsin,  and  so  lead  to  <>-roator 
destruction  of  gland,  creating  a  path  of  least  resistance  for  its 
spread  more  effective  than  any  anatomical  one. 


The  conditio ti  of  the  Pancreas  in  lilaliynant  Disease 
tvhei^e  the  Organ  is  not  directly  involved. 

In  malignant  disease,  in  which  the  pancreas  is  not  involved 
either  by  primary  or  secondary  infection  or  by  direct  extension 
from  adjacent  organs,  no  constant  pathological  change  is  met 
with,  but  over  40  per  cent,  of  the  glands  examined  micro- 
scopically exhibit  some  pathological  condition.  Tliis  change 
may  affect  either  the  interstitial  connective  tissue  or  the  gland 
parenchyma,  or  both,  the  commonest  change  met  with  in  the 
interstitial  tissue  being  an  increase  in  its  amount. 

A  "  normal "  gland,  as  already  pointed  out,  has  a  minimum 
amount  of  interstitial  areolar  tissue ;  but  in  more  than  20  per 
cent,  of  all  cases  of  malignant  disease  examined,  the  connective 
tissue  of  the  pancreas  was  altered  in  character  and  increased 
in  amount. 

As  regards  the  change  in  the  character  of  the  connective  tissue, 
that  commonly  met  with  is  a  more  or  less  marked  degree  of 
fibrosis.  Occasionally,  however,  the  gland  may  be  infiltrated 
with  fat.  Local  areas  of  fat  necroses  may  be  found,  or  young 
actively  growing  small  round  cells  may  be  met  with  either  in 
local  foci  or  diffusely  scattered  throughout  the  gland,  but 
hfemorrhage  is  of  very  rare  occurrence. 

The  changes  seen  in  the  gland  parenchyma  consist  either 
in  degenerative  change  in  the  cells  of  the  secreting  acini 
themselves  (characterized  by  disappearance  of  the  zones,  irregu- 
larity of  shape,  unevenness  of  staining,  etc.),  or  in  the  appear- 
ance in  the  lobules  of  certain  small  circular  spaces  lined  by  more 
or  less  cubical  cells  (Plate  III.,  Fig.  10,  and  Plate  V.  b),  (the 
exact  nature  of  those  structures  is  unknown,  but  will  be  dis- 
cussed in  detail  subsequently,)  and  in  the  appearance  of  oval  or 
circular  spaces,  also  of  doubtful  origin,  in  the  gland  parenchyma 
(Plate  V.  b),  as  well  as  in  the  appearance  of  large  spaces  or 
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channels  filled  with  blood.     An  apparently  marked  increase  in 
the  number  of  ductules  is  also  not  an  uncommon  occurrence. 

(a)   The  change  in  the  interstitial  tissue. 

In  a  normal  pancreas  the  connective  tissue  binding  the  lobules 
and  acini  tog-ether  is  of  the  loosest  possible  description,  and  is 
barely  visible  on  microscopic  examination  of  an  ordinary 
specimen.  In  many  cases  of  carcinoma  this  connective  tissue 
is  markedly  increased  in  amount^  so  that  strands  of  more  or  less 
dense  consistency  may  be  seen  permeating-  the  gland  in  various 
directions.  In  some  cases  this  connective  tissue  appears  to 
consist  of  actively  growing  small  round  cells,  while  in  others 
(probably  those  of  longer  duration)  fully  formed  fibrous  tissue 
may  be  made  out.  This  increase  in  the  connective  tissue  may 
be  general  and  involve  practically  the  whole  of  the  gland, 
which  is  tough,  firm,  and  pale  on  macroscopic  examination,  while 
microscopically  the  fibrous  tissue  appears  to  extend  inwards 
from  the  capsule,  in  the  connective  tissue  of  which  it  probably 
originates,  as  the  oldest  and  densest  tissue  appears  to  be 
towards  the  periphery,  the  centre  being  in  some  cases  practically 
free.  This  variety  is  most  common  in  carcinoma  of  the  stomach, 
and  is  in  all  probability  j)roduced  by  direct  extension  from  that 
organ.  A  similar  condition  is  also  occasionally  met  with  in 
gastric  ulcer,  when  the  ulcer  involves  the  posterior  wall  of  the 
viscus  which  is  adherent  to  the  pancreas  (Plate  III.,  Fig.  9). 

In  other  cases  the  fibrosis  instead  of  being  general  and 
diffuse  is  local  and  patchy.  This  connective  tissue  may  pass 
round  the  lobules,  peri-lobular  fibrosis.  In  the  early  stages  of 
this  condition  the  lobules  are  widely  separated  and  the  gland 
appears  enlarged,  a  condition  closely  comparable  with  hypertro- 
phic cirrhosis  of  the  liver.  In  more  advanced  cases  of  this  variety 
the  connective  tissue  contracts,  so  that  the  acini  of  the  different 
lobules  are  isolated  from  one  another  and  appear  distorted  and 
irregular  in  outline,  the  gland  becoming-  small,  pale,  and  hard, 
and  bearing  a  close  resemblance  to  the  condition  met  with  in 
the  small  granular  kidney. 

In  more  advanced  cases  the  new  connective  tissue  may  pass 
into  the  lobules  and  more  or  less  surround  the  acini  (intra-lobular 
fibrosis),  while  occasionally  it  may  even  be  seen  penetrating  the 
secreting  cells  which,  by  its  subsequent  contraction,  it  utterly 
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destroys.  Tn  tho  most  advanced  cases  practically  only  fibrous 
tissue  can  be  made  out,  with,  only  very  occasionally,  a  foAv  isolat<^d 
acini  in  the  midst  of  the  fibrous  tissue,  the  g-landular  substance 
proper  bein<^-  completely  destroyed. 

This  connective  tissue  apparently  originates  in  the  adventitia 
of  the  blood-vessels,  the  external  coat  of  which  in  many  cases 
appears  to  be  considerably  thicker  than  normal,  and  can  be  seen 
sending  out  septa  which  ramify  in  all  dii-ections. 

The  above  statement  also  appears  to  be  true  of  the  ducts, 
which  are  frequently  noticed  to  be  surrounded  by  a  thick  layer 
of  fibro-areolar  tissue.  Thus,  increase  in  the  thickness  of  the 
external  coat  appears  to  be  not  unfrequently  associated  with  an 
increase  in  the  number  of  the  smaller  ducts  themselves,  many 
of  which  may  be  seen  cut  across  in  one  field,  a  state  of  affairs 
certainly  not  observed  in  a  normal  gland.  The  condition 
appears  to  be  most  frequent  in  the  tail  of  the  organ.  As 
regards  the  cause  of  this  increased  connective  tissue  round  the 
blood-vessels,  the  most  plausible  suggestion  seems  to  be  the 
circulation  in  the  vessels  of  some  irritant,  and  a  similar  explana- 
tion is  probably  also  true  of  those  forais  which  start  round  the 
ducts  ;  and  Flexner  has  shewn  that  irritatmg  substances  injected 
into  the  pancreatic  duct  produce  pancreatitis,  an  interstitial  form 
of  which  is  probably  the  precursor  of  the  fibrosis  described  above. 

If  some  substance  of  an  irritating  nature  in  the  pancreatic 
duct  is  the  cause  of  the  increased  tissue  formation,  one  would 
expect  to  find  the  first  change  m  the  internal  and  not  in  the 
external  coat,  since  the  internal  would  be  the  first  to  come  in 
contact  with  the  irritating  substance.  In  some  cases  this 
appears  to  be  true,  for  several  of  the  specimens  shew  micro- 
scopically proliferation  of  the  epithelium  lining  the  ducts,  and 
not  unfrequently  macroscopically  the  duct  may  be  seen  plugged 
with  semi-solid  material,  which  microscopically  is  found  to  con- 
sist of  masses  of  columnar-epithelial  cells  (Plate  III.,  Fig.  11), 
evidently  the  result  of  proliferation  of  the  cells  lining  the 
pancreatic  duct,  while  as  ah-eady  mentioned  the  duct  is  after 
death  occasionally  filled  with  bile.  Again,  in  carcinoma  of 
the  pylorus  or  duodenum  the  pancreatic  duct  is  sometimes 
occluded,  so  that  the  flow  of  pancreatic  jviice  into  the  duodenum 
is  either  impeded  or  altogether  prevented,  and  accumulates  in 
the  pancreatic  duct.  This  accumulated  secretion  probably  acts 
as  an  ii-ritant,  and  leads  to  the  fibroses  above  described.     Liga- 
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ture  of  the  pancreatic  duct  is  well  known  to  produce  snch  an 
effect  (^^).  On  the  other  hand,  if  the  cause  is  to  be  found  in 
the  blood,  the  external  coat  mig-ht  easily  be  first  affected, 
as  it  is  nourished  b}'  a  special  set  of  vessels  of  its  own  and  not 
by  osmosis  from  the  blood  it  contains.  Certainly  no  change 
has  been  noted  in  the  internal  coat  of  the  vessels. 

Fibrosis  of  the  pancreas  is  a  well-known  pathological  con- 
dition, and  has  been  described  in  connection  with  heart  disease 
(Hale  White)  ('-),  syphilis  (Leo)  (-'),  renal  disease,  and  alcohol- 
ism, when  it  is  usually  associated  with  fibrosis  of  other  organs  ; 
but  in  making  the  above  observation  these  factors  have  (as  far 
as  possible)  been  eliminated,  and  inferences  have  only  been 
drawn  from  those  cases  in  which,  as  far  as  one  could  ascertain, 
none  of  the  above-mentioned  factors  existed;  and  it  seems 
tolerably  certain  that  a  more  or  less  marked  degree  of  fibrosis 
may  occur  in  the  pancreas,  not  only  in  primary  or  secondary 
malignant  disease  of  that  organ,  but  also  when  the  organ  in 
question  is  not  du-ectly  infected  or  involved.  In  addition  to 
fibrosis,  fat  cells  may  occasionally  be  seen  between  the  gland 
cells,  but  the  condition  is  rare,  while  hsemorrhagic  patches  seem 
still  more  uncommon. 

(h)    The  changes  in  the  gla7id  parenchyma. 

The  gland  parenchyma  may  appear  normal  or  it  may  exhibit 
various  degenerative  changes.  Not  unfrequently  the  ceUs  stain 
irregularly  and  diffusely;  no  zones  are  to  be  differentiated;  while 
if  the  organ  exhibits  a  marked  fibrosis,  either  locally  or  generally, 
the  gland  parenchyma  may  be  more  or  less  completely  destroyed, 
in  some  cases  being  quite  unrecognizable,  the  cells  being 
irregular,  distorted,  and  utterly  destroyed.  Frequently  amongst 
the  acini  one  can  see  small  cii'cular  structui'es  about  the  size  of 
an  ordinary  alveolus,  composed  of  a  delicate  basement  membrane, 
lined  by  a  single  layer  of  cubical  or  somewhat  flattened  cells 
(Plate  III.,  Fig.  10,  and  Plate  Y.  b).  In  the  lumina  of  these 
one  may  find  either  an  apparently  structureless  substance  which 
appears  to  have  been  coagulated  by  various  hardening  reagents, 
and  stains  well  with  eosin  and  other  similar  stains,  or  cells  of 
various  forms.  Those  which  stain  well  with  eosin  are  usually 
irregularly  circular  in  outline  and  contain  one  or  more  nuclei, 
the  nucleus  of  the  mononuclear  form  often  being  more  or  less 
crescentic  or  horseshoe  shaped.     These   structures,  whatever 
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their  exact  nature  may  be,  do  not  appear  to  be  usually  present 
in  a  normal  o-land."^ 

The  following-  suggestions  are  made  as  regards  their  origin 
and  nature.     They  may  be  : — 

1.  Modified  ducts. 

2.  Modified  alveoli. 

3.  Embryonic  remains. 

On  superficial  examination  these  structures  appear  to  have 
a  general  resemblance  to  the  smaller  ducts,  for  which  they 
might  easily  be  mistaken ;  but  against  this  view  are  the  facts 
that  in  many  cases  they  are  far  more  numerous  than  the  ducts, 
and  the  cells  lining  them  are  larger  than  those  lining  the  ducts. 
On  the  other  hand,  their  contents  have  a  general  resemblance 
to,  and  in  some  cases  are  identical  with  material  that  can  be 
obtained  from  the  ducts,  and  which  has  been  described  above. 

A  much  more  probable  view,  however,  seems  to  be  that  they 
are  modified  and  probably  worn  out  alveoli,  in  which  the 
granular  inner  zone  is  absent,  a  state  of  affairs  shewn  to  exist 
by  Bernard  in  old  cases  of  paralytic  secretion. 

Their  number  and  position  also  suggest  that  they  are  alveoli 
rather  than  ducts,  while  their  cellular  contents,  at  any  rate, 
have  a  close  resemblance  to  the  centro-acinar  cells.  Against 
their  being  modified  alveoli,  however,  are  the  facts  that  no 
structures  are  apparently  ever  found  intermediate  between 
them  and  ordinary  alveoli,  and  no  granules,  zones,  longitudinal 
striations,  or  para-nuclei  can  be  made  out. 

These  structures  do  not  appear  to  exist  in  the  "normal"  senile 
pancreas  to  any  marked  extent,  and  hence  are  not  retrogressing 
structures  occurring  in  advancing  age  as  one  might  suppose. 

Finally,  as  regards  their  being  embryonic  or  immature 
alveoli,  this  is  supported  by  the  fact  that  a  developmg  pancreas 
consists  of  tubules  which  in  many  respects  resemble  these 
structures  ;  they  are,  however,  slightly  larger. 

Similar  structures  have  also  been  observed  in  the  pancreas 
of  a  young  child,  a  fact  which  appears  to  suggest  that  they 
are  associated  with  the  beginnmg  rather  than  the  end  of  life. 

*  It  is  not  suggested  that  these  structures  are  in  any  way  characteristic  of 
malignant  disease,  as  they  are  occasionally  met  with  in  other  diseases,  e.g.,  diphtheria, 
tuberculosis,  etc.,  and  have  been  observed  in  the  pancreas  of  the  frog  and  rabbit 
(foetal).  Hut  their  presence  is  regarded  as  interesting  and  suggestive  that  the 
pancreas  in  malignant  disease  may  not  be  as  perfectly  developed  or  functionally 
active  as  usual. 
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Whatever  the  exact  nature  of  these  structures  may  be,  it 
seems  faii-ly  certain  that  they  are  frequently  present  in  malig- 
nant disease,  which  need  not  necessarily  affect  the  pancreas 
directly ;  and  their  presence  rather  seems  to  suggest  that  this 
organ  is  f  anctionally  not  as  active  as  usual,  a  statement  which 
receives  confirmation  from  the  fact  that  glj'^cerine  extract  of 
pancreas  from  cases  of  malignant  disease  often  exhibit  very 
little  digestive  activity.  Associated  with  these  structiu'es,  or 
occasionally  occurring  independently  of  them,  more  or  less  clear 
circular  or  oval  spaces  may  be  met  with  in  the  parenchyma 
(Plate  V.  b.).  .  These  spaces  are  larger  than  the  ducts  or  acini, 
and  appear  to  be  quite  destitute  of  cellular  or  other  contents. 

The  most  obvious  explanation  of  them  appears  to  be  that 
they  are  due  to  local  groups  of  acini  having  fallen  out  of  their 
connective  tissue  framework ;  but  this  can  hardly  be  correct,  as 
they  do  not  appear  as  a  normal  pancreas  when  mounted  and 
stained  in  the  same  way.  They  do  not  occur  in  the  pancreas  of 
the  lower  animals,  and  they  are  found  in  specimens  in  the 
preparation  of  which  the  greatest  possible  amount  of  care  has 
been  taken.  The  fcetal  pancreas  appears  to  consist  micro- 
scopically of  tubules  of  cells  Ij'ing  in  spaces  precisely  similar  to 
those  mentioned  above,  hence  it  is  possible  that  these  spaces 
really  represent  areas  of  pancreas  in  which  the  tubules  have 
either  not  developed  at  all  or  have  atrophied. 

Should  these  observations  and  conclusions  prove  correct 
they  are  particularly  interesting,  as  they  seem  to  shew  that 
the  pancreas  in  malignant  disease,  even  when  the  organ 
itself  is  not  directly  affected,  is  often  in  a  somewhat  rudimen- 
tary or  degenerated  condition,  a  fact  which  may  in  part,  at  any 
rate,  account  for  the  emaciation  met  with  in  malignant  disease. 

No  changes  have  been  observed  in  the  island  of  Langerhans 
except  in  extreme  cases  of  fibrosis,  when  they  are  occasionally 
found  somewhat  distorted  by  pressm-e  or  more  or  less  isolated 
and  surrounded. 

The  following  are  the  principal  conclusions  arrived  at  in 
this  Paper  as  the  result  of  the  investigations  made  for  it. 
They  refer  only  to  carcinoma  : — 

Primary  carcinoma  may  arise  from  each  of  the  three 
epithelial  elements  of  the  pancreas :  the  gland  cells,  the  ducts, 
or  the  islands  of  Langerhans. 
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Secondary  infection  of  the  pancreas  by  carcinoma  is  probably 
not  less  common  than  primary  disease  of  the  ^-land. 

The  pancreas  is  not  the  only  organ  secondarily  infected  when 
growths  occur  in  it. 

The  relation  of  the  islands  of  Lang-erhans  to  the  new  growth 
is  different  in  the  case  of  primary  growths  from  what  it  is  in 
secondary  growths,  except  in  the  case  of  carcinoma  arising  in 
the  islands  of  Langerhans. 

The  duration  of  the  clinical  history  of  symptoms  of  primary 
malignant  disease  of  the  pancreas  is  short,  being  seldom  much 
over  six  months. 

In  many  cases  the  carcinoma  has  been  preceded  by  other 
morbid  conditions  affecting  the  pancreas. 

In  cases  of  cancer  where  the  pancreas  is  not  infected  at  all 
there  is  no  microscopical  appearance  characteristic  of  malignant 
disease. 

Almost  all  the  symptoms  are  attributable  to  pressure  effects, 
and  none  are  due  to  the  combined  fact  of  the  presence  of 
carcinoma  and  its  presence  in  the  pancreas. 

In  preparing  this  Paper  we  have  been  very  deeply  indebted 
to  Mr.  Foulerton  for  the  trouble  he  has  taken  in  revising  it, 
and  also  for  a  great  amount  of  very  valuable  advice  on  many 
important  points  in  connection  with  the  work  for  it,  and  its 
compilation. 

We  would  also  like  to  express  our  thanks  to  Dr.  'i'revethick 
of  Cheltenham,  to  whom  we  are  indebted  for  the  specimen  from 
which  Fig.  9  was  drawn,  and  to  Mr.  S.  Slade,  who  prepared  the 
specimen  from  which  Fig.  4  was  made  ;  and  finally  we  wish  to 
take  this  opportunity  of  thanking  the  many  others  who  have 
given  us  help  in  various  ways. 

Appended  are : — 

1.  A  short  account  of  the  case  in  which  carcinoma  is 

believed   to   have   arisen   primarily  from   the   cells 
of  an  island  of  Langerhans. 

2.  Tables  of  recorded  cases    of   primary  carcinoma    of 

the  pancreas. 

3.  A  list  of  authors  to  whom  reference  has  been  made  in 

compiling  this  Paper. 
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DESCRIPTION   OE  PLATES  I.,  II.,  III.,  IV.,  AND   Y. 


PLATE  I. 


Fig.  1. — Posterior  view  of  the  Pancreas  with  the  ducts  exposed.     (From  a  dissec- 
tion.) 

PLATE  II. 

Fig.  2.— Duct  of  Wirsung  and  its  radicles  at  the  tail  end  of  the  Pancreas.     (From 

a  dissection.) 
Fig.  3. — Cells  of  alveolus  and  part  of  an  Island  of  Langerhans ;  ^-inch  objective, 

No.  4  eye-piece. 
Fig.  7. — Primarj-  carcinoma  of  the  Duodenum ;  ^-incli  objective,  No.  4  ej'e-piece. 
Fig.  8. — Cells    of   primary  carcinoma    and   adjacent   gland   parenchyma ;    ^-inch 

objective,  No.  4  eye-piece.     (From  the  same  section  as  Plate  V.  a     The 

asterisk  over  Plate  V.  a.  marks  the  position  of  the  cells  in  this  figure.) 

PLATE   III. 

Fig.  5. — Human    pancreas    injected    through    the  arteries,  shewing  peri-insular 

vessels ;  j-inch  objective,  No.  4  eye-piece. 
Fig.  4. — Pancreas  of  guinea- pig  injected  through  the  arteries,  shewing  the  vessels 

in  an  Island  of  Langerhans ;  f-inch  objective,  No.  4  eye-piece. 
Fig.  11. — Columnar  cells  from  the  semi-solid  duct  contents  obtained  by  expression 

at  necropsy ;  j\-inch  objective.  No.  4  eye-piece. 
Fig.  6. — Island  of  Langerhans  shewing  blood   in  its  spaces ;    f-inch  objective, 

No.  4  eye-piece.     (From  a  case  of  carcinoma  of  the  stomach  with  unusual 

vascular  and  blood  changes.) 
Fig.  9. — Island  of  Langerhans  completely  embedded  in  fibrous  tissue,  which  was 

continuous  with  the  fibrosis  about  an  ulcer  of  the  stomach ;  f-inch  objective, 

No.  4  (ye-piece. 
Fig.  10. — Cells  of  pancreas  shewing  alteration  in  an  alveolus.    The  pancreas  was 

not  the  seat  of  an}'  new  growth  ;  Y^-inch  objective.  No.  4  eye-piece.     (From 

the  same  case  as  Plate  V.  b.) 

PLATE  IV. 

(a)  Primary  columnar-celled  carcinoma  of  the  pancreas ;  f-inch  objective,  No.  4 

eye-piece. 

(b)  Primary  spheroidal-celled  carcinoma  of  the  pancreas ;  f-inch  objective,  No.  4 

eye-piece. 

PLATE   V. 
(a)  Primary  carcinoma  of  the  pancreas,  probably  arising  from  the  cells  of  the 

Islands  of  Langerhans  ;  f-inch  objective.  No.  4  eye-piece. 
(6)  Pancreas  not  the  seat  of  any  new  growth,  shewing  changes  in  the  parenchyma ; 

f-inch  objective.  No.  4  eye-piece.     (From  a  case  of  carcinoma  of  the  cervix 

of  the  uterus ;  set.  63.) 
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CASES  OF  CARCINOMA.  SO 


APPENDIX  I. 


CASE  OF  PRIMARY  CARCINOMA  OF  PANCREAS. 

J.  B.,  54,  carpet-planner.  Admitted  26  June  1900 ;  died  16  Aug.  1900 ;  post- 
mortem 17  Aug.  1900.     Markedly  jaundiced,  somewhat  emaciated. 

Pancreas.— In  the  head  of  the  pancreas  \v:.sa  hard  nodule  of  new  growth  extend- 
ing towards  transverse  fissure  of  liver.  The  growth  surrounded  the  common  bile 
duct,  which  was  entirely  blocked.     The  growth  had  not  invaded  pylorus  or  stomach- 

Liver  was  congested,  and  bile  ducts  dilated  and  engorged  Gall  bladder  was 
firmly  adherent  to  liver  substance  and  its  walls  thickened.  Scattered  through  the 
liver  were  numerous  secondary  deposits  of  new  growth,  varying  in  size  from  pea  to 
filbert-nut. 

Stomach  congested  ;  intestines  "  normal  "  ;  kidneys  granular ;  spleen  soft  and 
pulpy  ;  testicles  yellowish  ;  heart  rather  soft ;  lungs  emphysematous,  oedema  at 
bases ;  right  lower  lobe  collapsed  ;  right  pleura  adherent ;  all  organs  bile-stained ; 
some  excess  of  fluid  in  left  pleura  and  pericardium ;  40  ounces  in  peritoneum  and 
adhesions. 

Microscopically  :  Carcinoma,  cells  of  large  irregular  shape  with  large  nuclei. 

Clinical  Notes. 

Previous  illnesses :  Small-pox  and  shingles  when  a  young  man.  Had  been  a 
heavy  drinker  before  this.  Five  years  ago  Bright's  disease  and  dropsy ;  albuminuria 
ascites.  A  year  ago  was  in  hospital  for  ascites  and  bronchitis ;  ascites  ail  went 
away,  chronic  cough  persisted  ;  never  had  jaundice. 

Present  illness:  Two  months  before  admission,  pain  in  abdomen  and  back; 
indigestion,  wind,  and  pain  after  food  ;  coughing  and  retching  in  the  morning ; 
has  been  becoming  thinner  and  weaker  for  four  or  five  weeks.  (About  14  days  ago 
noticed  hard  lump  in  right  hypochondriac  region,  the  seat  of  severe  pain.)  Tongue 
clean,  appetite  poor,  bowels  rather  irregular  ;  liver  felt  enlarged.  "  At  a  spot  in  a 
line  with  the  tip  of  the  ninth  right  co>tal  cartilage,  and  about  the  level  of  the 
umbilicus  and  4  inches  from  it,  is  a  definite  hard  nodule  about  the  size  of  a  walnut. 
This  is  extremely  tender  on  palpation."  Pulse  80,  high  tension.  Urine  1018, 
acid  ;  no  albumen,  no  sugar.  During  stay  in  hospital  pain  continued  all  the  time ; 
weakness  increased,  and  so  did  constipation.  At  first  there  was  vomiting.  About 
six  weeks  before  death  jaundice  commenced,  and  soon  became  very  deep.  Urine 
bile-stained,  acid,  and  usually  had  sp.  gr.  1020,  and  did  not  contain  albumin  (sugar 
not  recorded).  Eighteen  days  before  death  thrombosis  of  ?  int.  saphenous  v.  of 
right  leg.  On  seventh  and  fourth  days  before  death  syncopal  attacks  occurred. 
Before  death  he  was  in  semi-conscious  condition,  and  was  kept  under  the  influence 
of  morphia.  Temperature,  generally  about  normal,  fell  below  in  last  fortnight, 
after  slight  rise  for  a  week.  Pulse  rate  increased  from  80—90  at  first  to  102  just 
before  death. 
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APPENDIX  II.— continued. 


C— SUMMARY  OF  TABLE  OF  100  CASES  OF  PRIMARY  CARCINOMA 
OF  THE  PANCREAS. 


Oat  of  100  cases,  60  were  in  Males,  40  in  Females.     Males  :  Age  distribution- 


Youngest,  28  years  ;  oldest,  86  years. 

Age  Period.                                               Cases. 

Cases. 

21—25 

, 

0 

h 

26—30 

,                  . 

1 

31—35 

4 

1' 

36—40 

3 

41—45 
46—50 

3 

7 

}ao 

51—55 
56—60 

12 

8 

j.20 

61—65 
66—70 

8 
8 

|16 

71—75 

5 

1        ^ 

76—80 

0 

1    ^ 

81—85 

0 

ll 

86—90 

1 

Females  :  Age  distribution — Youngest,  14  years 

;  oldest. 

85  years 

Age  Period.                                               Cases. 

Cases. 

11—15 

1 

) 

16—20 

0 

( 1 

21—25 

0 

")    _ 

2&— 30 

3 

]    ^ 

31—35 

0 

■) 

36—40 

1 

]    ^ 

41—45 

2 

■)    « 

46—50 

6 

:  ^ 

51—55 

5 

-J 

56—60 

3 

8 

61—65 

7 

"i 

66—70 

2 

]    ^ 

71—75 

2 

) 

76—80 

6 

]    « 

81—85 

2 

/ 

86—90 

0 

1    ' 

From  these  it  appears  that  Primary  Carcinoma  of  the  Pancreas  among  males 
has  a  more  definite  period  of  occurrence  than  among  females.  With  the  latter  it  is 
not  so  uncommon  to  find  it  at  the  extremes  of  adult  Hfe,  and  no  decade  seems  to  be 
so  much  more  liable  to  attack  as  is  seen  amon?  males. 
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Among  tho    Among  the 
60  Male        40  Female 


The  head  of  the  pancreas  was  the  seat  of  primary  disease  in  42 
Tho  whole  tjland  „  „  „  13 

The  middle  of  the  gland     „  „  „  1 

The  tail  „  „  „  4 

Secondary  growths  occurred  in  the  Liver  in  27 

„  „  „         Abdominal  lymph  glands  14 


»>                          )> 

„ 

Thoracic 

lymph  glands      3 

J»                       » 

» 

Lungs 

5 

M                                  » 

j> 

Adrenal 

5 

}}                                  » 

„ 

Kidney 

5 

Wasting  was  noted 

m 

.. 

42 

Abdominal  pain  was 

noted  in  . . 

.. 

30 

Jaundice               „ 

>) 

.. 

39 

Vomiting              „ 

„ 

.. 

23 

Constipation         „ 

>j 

.. 

17 

Diarrhoea              „ 

>j         •  • 

11 

Albuminuria         „ 

»         ' ' 

.. 

5 

Glycosuria         ,    „ 

)}         •  • 

.. 

4 

Sudden  death       „ 

J) 

.. 

5 

cases 

31 

6 

1 

2 

22 

8 

0 

2 

0 

4 

28 

27 

27 

13 

8 

6 

3 

0 

4 


In  one  case  the  jaundice  was  intermittent  and  not  progressive. 
In  the  great  majority  of  cases  the  abdominal  pain  was  at  some  time  or  other 
characterized  by  severe  paroxysms. 
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SOME  EMPIRICAL  METHODS  ADOPTED  IN  THE 
TREATMEiNT  OF  INOPERABLE  CANCER, 
AND  THEIR  RESULTS. 

By  J.  W.  GLENTON   MYLER,  F.R.C.S., 

BEGISTRAE   A^JD   KESIDENT   MEDICAL   OFFICEE   OF   THE   CANCEE   WING, 
THE   MIDDLESEX   HOSPITAL. 

I  DO  not  propose,  in  this  Paper,  to  describe  all  the  measures 
which  have  been  sug-o-ested  and  tried  in  the  treatment  of 
advanced  cancer,  but  shall  limit  myself  to  giving  an  account  of 
the  more  recent  methods  used  in  the  Cancer  Wards  of  this 
Hospital,  and  to  reporting  what  results  have  been  obtained  by 
their  application. 

Some  of  these  methods  act  locally,  that  is  to  say  the  remedy 
is  applied  to  the  afPected  part  in  the  hope  that  the  growth  will 
be  destroyed.  Some  are  supposed  to  exert  their  influence 
indirectly  through  the  blood  stream ;  and  yet  others  act  on  the 
individual  as  a  whole,  in  the  hope  of  so  altering  his  metabolism 
that  his  tissues  may  react  defensively  against  the  neoplasm  which 
is  living  on  him — a  parasite  as  it  were. 

The  methods  which  have  some  scientific  foundation  will  be 
referred  to  first,  then  the  purely  empirical  ones,  and  lastly,  the 
more  general  means  for  alleviating  pain,  treating  s^Tiiptoms  and 
complications  as  they  arise,  and  making  the  patients  as  comfort- 
able as  possible  during  the  few  weeks  or  months  of  life  that  are 
left  to  them. 

The  patients  who  are  admitted  into  the  Cancer  Wards  of 
this  Hospital  are  all  cases  of  advanced  malignant  disease — 
patients  who  have  had  the  advantage  of  an  operation  and  who 
are  suffering  from  inoperable  recurrence,  and  those  who  from 
the  first  have  drifted  into  an  inoperable  condition. 
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I  will  now  review  more  particularly  these  various  methods, 
consiclerino-  ih'st  the  subject  of  Oophorectomy  for  the  relief  of 
patients  suffering  from  inoperable  mammary  carcinoma. 


Oophorectomy  for  Mammary  and  Uterine  Carcinoma. 

The  performance  of  double  Oophorectomy  for  inoperable 
cancer  of  the  breast  has  now  been  sufficiently  employed  by  various 
surgeons  to  enable  them  to  pronounce  some  definite  opinion 
upon  the  method  and  its  results.  Since  Dr.  Beatson  introduced 
the  procedure  to  the  profession  it  has  been  extensively  tried, 
notably  by  Mr.  Stanley  Boyd  and  Mr.  Pearce  Grould.  The 
scientific  basis  upon  which  the  method  has  been  founded  has, 
no  doubt,  appealed  to  surgeons  generally ;  but  owing  to  our 
ignorance  regarding  the  causation  of  cancer,  the  question  as  to 
whether  removal  of  the  ovaries  will  bring-  about  the  same 
retrogressive  changes  in  the  new  growth  as  are  observed  in  the 
normal  gland  tissue  under  similar  circumstances,  can  only  be 
decided  by  the  operative  results.  Sufficient  cases  have  been 
observed  to  shew  that  some  of  these  operations  have  resulted  in 
benefit  to  the  patients,  both  as  regards  the  course  of  the  local 
disease  and  the  general  health  of  the  patient. 

The  opinion  that  cancer  is  at  the  commencement  a  local 
disease  is,  I  think,  generally  accepted;  but  whether  the  nature  of 
the  actual  cause  is  parasitic  or  embryological,  and  therefore  an 
error  of  development,  or  due  to  acquired  errors  of  growth 
occurring  in  later  life,  is  still  undecided. 

Having  seen  that  double  oophorectomy  has  the  power  of 
modifying  the  further  development  of  mammary  cancer  in 
certain  cases,  including  local  and  distant  recurrences,  it  would 
be  interesting  to  know  in  what  way  do  these  ovarian  influences, 
or  rather  the  absence  of  these  influences,  act.  Accepting 
the  vicAv  that  a  cancer  is  altogether  outside  the  individual — 
a  parasite  so  to  speak  grafted  upon  him,  living  and  flourishing 
at  his  expense — it  is  only  natural  to  suppose  that  the  individual 
has  some  means  of  protecting  or  defendmg  himself  from  the 
further  inroads  of  his  enemy. 

Appl^dng  this  principle  to  mammary  cancer,  one  comes  to 
enquire  in  what  way  does  removal  of  the  ovaries  bring  about 
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those  changes  which  have  been  so  often  observed  ?  Is  it  clue  to 
a  lessenino-  of  blood  supply,  to  an  alteration  in  nervous  control, 
or  to  a  general  modification  of  metabolism  so  affecting  the 
growth  that  it  tends  to  some  form  of  degeneration?  Fatty 
degeneration  is  observed  in  other  pathological  processes  brought 
about  by  any  one  of  the  above  means. 

We  know  that  cancer  is  usually  most  active  in  the  young 
and  otherwise  healthy  subject,  and,  conversely,  that  it  frequently 
tends  to  a  slow  and  protracted  course  in  the  aged.  It  would 
seem  therefore  that  the  growth  of  cancer  shares  in  the  metabolic 
activity  of  the  individual. 

A  growth  in  the  breast  depends  at  first  for  its  blood  supply 
on  the  small  vessels  actually  in  the  breast,  but  as  it  grows  the 
surrounding  vessels  dilate  in  proportion,  so  that  the  growth 
thrives  more  or  less  independently  of  the  breast. 

If  oophorectomy  acted  by  producing  a  premature  atroj)hy  of 
the  breast,  one  would  expect  to  find  the  most  marked  benefit  in 
young  women  with  a  growth  still  small  and  confined  to  the 
breast. 

Dr.  Beatson  originally  thought  that  oophorectomy  would 
shew  its  most  marked  effect  upon  young  women  ;  this  is  what 
one  would  naturally  have  expected.  The  sudden  removal  of 
ovarian  influences  must  produce  a  sudden  change  in  the  u;eta- 
bolism  of  the  individual,  leading  to  premature  changes  in 
those  org-ans  with  which  the  ovaries  are  in  nervous  correlation. 

The  cancer  cells  originating  from,  and  imitating  those  of 
the  mammary  gland  in  structure,  might  be  expected  to  share 
the  changes  which  the  breast  have  undergone.  One  might  even 
suggest  that  the  outlying  deposits  in  the  skin  and  glands,  origin- 
ally derived  from  the  growth  in  the  breast  and  which  mimic  it 
in  structure,  are  brought  within  the  same  field  of  influence. 

It  is  a  remarkable  fact  that  uterine  cancer  is  in  no  way  affected 
by  oophorectomy,  although  the  subsequent  atrophic  changes  in 
the  uterus  itself  are  much  more  rapid  than  those  in  the  breast. 

The  atrophy  then  of  these  correlated  organs  does  not  give 
us  the  explanation  of  the  benefit  derived  from  oophorectomy  in 
mammary  cancer,  for  we  should  expect  many  more  spontaneous 
cures  in  patients  attacked  with  cancer  before  the  menopause. 
We  know  further  that  cancer  not  infrequently  appears  in  the 
breast  and  uterus  many  years  after  the  onset  of  the  menopause. 

F  2 
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Temporary  alteration  in  the  individuars  metabolism  must 
be  in  operation  to  bring  about  the  degeneration  and  ultimate 
disappearance  of  cancer  nodules.  What  this  influence  is,  it 
seems  impossible  to  tell. 

The  whole  question  becomes  more  complex  when  one  realizes 
the  fact  that  cases  are  affected  by  the  treatment  in  so  many 
different  ways.  Taking-  two  women  of  identical  age,  duration, 
and  course  of  mammary  cancer,  it  is  impossible  to  foretell  what 
the  effect  of  oophorectomy  will  be  in  either  case.  Some  cases 
are  benefited  in  a  very  marked  degree,  even  to  a  total  disappear- 
ance of  cancerous  growths,  others  are  not  affected  in  the  least, 
while  yet  others  are  made  positively  worse.  In  view  of  these 
divergent  results  it  remains  to  be  seen  whether  the  operation 
will  hold  its  ground  as  a  legitimate  procedure  in  inoperable 
mammary  cancer,  or  whether  it  will  be  abandoned  as  being  too 
uncertain  in  its  results. 

Mr.  Henry  Morris  doubts  "  whether  oophorectomy  will  take 
a  permanent  place  in  surgery."  He  considers,  however,  "  that 
surgeons  may  justifiably  recommend  it  in  cases  of  chronic 
inoperable  mammary  carcinoma  after  fully  explaining  the 
nature  of  the  operation,  the  uncertainty  of  the  result,  and  the 
doubtful  prospect  of  permanence  should  a  cure  be  obtained." 

As  the  surgeon  has  no  means  of  foretelling  what  the  result 
will  be  in  any  given  case,  or  what  kind  of  case  will  be  benefited, 
it  follows  that  no  definite  lines  can  be  laid  down  for  a  successful 
selection  of  cases.  It  therefore  rests  with  the  surgeon  who  is 
favourably  impressed  with  the  operation  to  perform  it  in  cases 
which  from  general  considerations  may  seem  favourable,  or,  on 
the  other  hand,  the  surgeon  who  considers  the  ultimate  results 
too  dubious  would  have  sufficient  reason  to  discountenance 
the  procedure,  and  refuse  to  proceed  any  further  in  that 
direction. 

Cases  which  have  hitherto  given  the  best  results  have  been 
those  in  which  there  were  recurrent  nodules  around  the  scar, 
secondary  nodules  in  skin  and  axillary  and  supraclavicular  glands. 
Large  ulcerating  primary  growths  have  been  known  to  dis- 
appear, and  in  other  instances  to  diminish  in  size  only,  while 
the  general  health  of  the  patient  has  improved. 

It  is  obvious  that  patients  with  advanced  secondary  deposits 
in  internal  organs,  with  advancing  cachexia,  would  be  unfit 
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subjects  for  oophorectomy,  l)ut  I  see  no  reason  why  small 
secondary  deposits  in  internal  orguns  should  not  be  influenced  in 
the  same  way  as  those  on  the  surface,  provided  the  general 
vitality  of  the  patient  is  good  enough  to  withstand  an  abdominal 
operation. 

As  it  is  quite  impossible  to  diagnose  secondary  deposits  in 
most  of  the  viscera  in  their  early  stage,  it  is  reasonable  to  pre- 
sume that  many  patients  who  have  been  operated  upon,  and 
who  have  benefited  to  the  extent  of  improved  general  health 
and  disappearance  of  superficial  growths,  have  also  been  freed, 
or  the  growth  retarded,  for  the  time  being  at  any  rate,  of  their 
visceral  nodrdes.  I  would  therefore  say  that  a  surgeon  who 
is  favourably  impressed  with  the  operation  and  its  results 
is  justified  in  performing  it  in  spite  of  early  secondary 
internal  deposits  (when  general  vitality  is  good),  in  the  same 
way  that  he  would  amputate  a  suppurating  limb  in  a  patient 
with  earl}'  lardaceous  disease,  making  the  presence  of  lardaceous 
disease  a  direct  indication  for  amputation  and  not  a  bar  to  it, 
as  it  used  to  be  considered.  Mr.  Stanley  Boyd,  however, 
states  from  his  analysis  of  forty-one  cases,  that  "  wherever  it 
has  been  evident  that  viscera  or  bones  have  been  affected  no 
improvement  in  them  has  taken  place." 

One  or  two  cases  have  been  published  which  go  to  shew 
that  oophorectomy,  performed  a  year  or  more  after  the  meno- 
pause, has  been  of  benefit  in  recurrent  mammary  carcinoma. 
This  seems  difficult  of  explanation  :  for  if  the  ovarian  influences 
had  already  ceased,  the  mere  removal  of  small  fibrous  ovaries 
could  not  possibly  produce  those  metabolic  changes  which  we 
presume  are  at  work  when  the  operation  is  performed  before 
the  onset  of  the  menopause.  I  should  be  inclined  to  attribute 
any  benefit  derived  at  this  period  to  purely  psychical  influences. 
One  has  seen  so  many  instances  of  patients  feelmg  better,  and 
apparently  improving  for  a  while,  under  various  forms  of  treat- 
ment. 

Mr.  Stanley  Boyd  concludes  from  his  cases  that  the  best 
results  are  obtained  when  oophorectomy  is  performed  in  patients 
over  40,  and  before  the  menopause,  and  when  they  are  free  from 
bone  and  visceral  complications. 

Before  passing  to  the  study  of  certain  cases  in  which 
oophorectomy  has  been   performed    in   the    Cancer   Wing   of 


70  EMPIRICAL  METHODS  ADOPTED 

this  Hospital,  one  would  like  to  quote  the  views  of  Mr.  Roger 
Williams  of  Clifton,  who  believes  that  oophorectomy  tends  to 
favoiu',  rather  than  hinder,  the  progress  of  mammary  cancer. 
Mr.  Roger  Williams  says  that  "in  the  breast  the  liability 
to  cancer  is  greatest  after  the  cessation  of  ovarian  activity, 
when  the  ovaries  are  dwindling  in  size  as  well  as  in  function. 

"  Mammary  cancer  is  a  disease  not  of  the  active  breast,  but 
of  the  breast  becomino-  obsolescent. 

"  Now  oophorectomy  favours  premature  mammary  obsoles- 
cence, and  it  therefore  seems  probable  a  'priori  that  it  may 
favour  the  development  of  Cancer." 

Mr.  Roger  Williams,  after  analyzing  the  causes  of  death  of 
a  number  of  patients  who  recovered  after  complete  ovariotomy 
for  cystomata,  concludes  "  that  the  cancer  mortality  was  nearly 
five  and  a  half  times  greater  for  those  whose  ovaries  had  been 
extirpated  than  for  those  who  had  undergone  no  such  opera- 
tion." He  also  quotes  a  series  of  cases  lately  reported  by 
Neugebauer,  illustrating  the  proneness  to  malignant  disease  of 
persons  with  rudimentary,  badly  developed  ovaries,  and  in  those 
in  whom  ovaries  are  absent.  Mr.  Roger  Williams'  conclusion, 
therefore,  is  "that,  as  a  remedy  for  cancer,  castration  is  w^orse 
than  useless,  and  that  the  sooner  the  procedure  is  abandoned 
the  better." 

The  following  cases  treated  in  the  Cancer  Wing  were  under 
Mr.  Pearce  Grould : — 

Matilda  B.,  aged  44,  was  admitted  for  carcinoma  of  both 
breasts.  The  growth  in  the  right  breast  was  the  larger  and 
had  begun  to  ulcerate.  The  growth  was  fixed  to  the  chest-wall, 
and  there  were  enlarged  glands  in  the  corresponding  axilla. 
There  was  a  small  growth  in  the  left  breast,  which  was  freely 
movable  on  the  chest-wall ;  no  appreciable  axillary  glands  on 
that  side.  Her  general  condition  was  satisfactory.  Oophorec- 
tomy was  performed  by  Mr.  Pearce  Gould  in  March  1900.  The 
patient  recovered  completely  from  the  operation  and  was  seen 
to  be  improving  in  April,  when  she  was  comparatively  free 
from  pain,  and  the  ulceration  of  the  breast  was  getting  smaller 
and  shewed  some  signs  of  healing.  On  22  May  thyroid  colloid 
was  given  in  half  grain  doses  twice  a  day.  After  a  month's 
administration  it  had  to  be  left  off  owing  to  the  tremors  and  ner- 
vous excitement  which  occurred.     In  August,  however,  it  became 
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quite  evident  that  the  little  benefit  produced  by  the  operation 
had  come  to  an  end,  for  pain  returned  and  the  g-rowth  shewed 
signs  of  renewed  activity.  The  ulcer  was  again  breaking  down. 
In  September  nodules  appeared  in  the  surrounding  skin,  and 
these  began  to  ulcerate  a  month  later.  In  December  the 
patient  complained  of  inability  to  see  clearly  in  the  right  eye, 
and  a  week  later  sight  in  the  left  eye  began  to  fail.  By  the 
end  of  December  she  was  quite  blind.  General  condition  grew 
worse  and  worse,  death  ensuing  in  February  1901.  Post- 
mortem examination  revealed  a  secondary  growth  in  the  front 
of  the  optic  chiasma  compressing  both  optic  nerves. 

The  next  case  presents  many  points  of  interest,  inasmuch  as 
the  patient  had  carcinoma  of  the  left  breast  and  cervix  uteri. 
She  was  52  years  of  age  when  admitted  into  the  Cancer  Wing 
in  February  1900.  Two  operations  had  been  performed  else- 
where on  the  breast,  one  in  1894,  the  second  in  1899.  There 
was  no  recui-rence  in  the  scar.  In  the  beginning  of  1898  she 
complained  of  pain  in  the  lower  part  of  back,  and  six  months 
after  she  noticed  a  thin  watery  discharge  from  the  vagina. 
Oophorectomy  was  performed  at  Guy's  Hospital  in  July  1899. 
On  admission  into  the  Wing  (February  1900)  it  was  found  that 
the  cervix  uteri  was  occupied  by  a  deep  ulcer  with  raised 
indurated  edges  ;  the  uterus  was  quite  fixed.  The  upper  part 
of  vaginal  walls  was  also  infiltrated.  The  scar  on  chest  was 
quite  healthy.  She  had  been  taking  thjToid  extract,  gr.  ^, 
twice  a  day.  An  examination  in  March  shewed  that  the  ulcer 
of  cervix  had  healed,  but  there  was  a  good  deal  of  induration 
of  the  surrounding  tissues.  In  June  it  was  found  that  the  growth 
in  the  vagina  had  been  increasing  in  size,  and  that  the  patient's 
g'eneral  condition  was  failing.  Frequent  vomiting  set  in  during 
the  early  part  of  August,  and  the  patient  died  on  17  August. 

The  chief  features  of  this  case,  then,  are  that  oophorectomy 
was  performed  at  the  age  of  51,  when  presumably  the  meno- 
pause had  already  occurred,  and  that  the  cervix  uteri  had  been 
the  seat  of  cancer. 

The  cervical  disease  was  secondary  in  point  of  time  to  the 
mammary  affection,  and  was  pathologically  secondary  to  it  also. 

Such  an  event  is,  I  believe,  a  rare  one.  Eight  months  after 
the  removal  of  the  ovaries  the  ulcer  of  the  cervix  had  healed. 
Could  this  be  attributed  to  the  effects  of  the  oophorectomy  ? 
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I  should  say  probably  not,  judg-ing-  from  the  fact  that  removal 
of  the  ovaries  has  not  been  noticed  to  produce  any  marked 
beneficial  effect  on  uterine  carcinoma.  It  could  only  be  one  of 
a  spontaneous  attempt  at  healing,  a  phenomenon  which  has  been 
often  observed  in  carcinoma  of  the  cervix  and  elsewhere.  The 
disease  elsewhere  progressed  and  eventually  killed  the  patient. 

The  following  case  of  oophorectomy  for  carcinoma  of  both 
breasts  shews  many  points  of  interest :  The  subject  was 
41  years  of  age,  and  first  noticed  a  lump  in  her  right  breast 
2^  years  previous  to  admission.  It  grew  to  a  large  size  and 
eventually  ulcerated,  the  ulcer  measuring  2\  by  1|  inches. 
The  ulcerated  mass  was  firmly  fixed  to  the  chest-wall  and  had 
a  large  vascularized  area  around  it.  There  were  several  sub- 
cutaneous nodules  around  the  growth.  The  axillary  glands 
were  enlarged,  hard,  and  matted  together.  The  tumour  in  the 
left  breast  was  only  noticed  about  six  weeks  before  her  admission 
into  the  Cancer  Wing  (16  January  1900).  It  was  then  quite 
movable,  not  involving  the  skin  or  chest-wall.  The  correspond- 
ing axillary  glands  were  not  enlarged.  Breath  sounds  were 
weak  over  the  right  base  behind,  and  expansion  was  deficient, 
but  percussion  did  not  elicit  any  difference  in  the  note  on  both 
sides.  There  were  enlarged  glands  to  be  felt  in  the  anterior 
and  posterior  triangles  on  both  sides  of  neck.  Patient  was 
admitted  on  16  January,  and  Mr.  Pearce  Gould  performed 
double  oophorectomy  on  31  January  1900.  She  recovered  com- 
pletely from  the  operation,  and  on  17  February  it  was  noted 
that  the  pain  in  the  right  breast  was  much  less,  that  the 
vascularized  area  around  had  practically  disappeared,  and 
the  surrounding  nodules  Avere  smaller.  On  20  February  the 
ulcerated  area  had  markedly  diminished  in  extent,  measuring' 
I  inch  by  f  inch.  The  suiTOunding  infiltration  had  diminished. 
The  nodules  were  flatter  and  scarcely  raised  above  the  surface. 
The  enlarged  axillary  (right  side)  and  cer\dcal  glands  could  no 
longer  be  felt,  and  the  growth  in  the  left  breast  was  reduced 
by  half.  On  2  March  ulcerated  area  measured  h  inch  by  |  inch; 
surrounding  infiltration  still  diminishing,  and  the  tumour  in  left 
breast  much  smaller.  Patient  could  now  move  her  right  arm 
with  comparative  freedom  and  she  did  not  complain  of  any  pam. 

On  9  March  the  following  note  was  made  :  There  is  now  no 
nodule  in  the  left  breast.     One  tiny  hard  gland  to  be  felt  in  the 
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left  axilla.  The  nodule  above  left  breast  has  disappeared,  so 
have  those  on  the  lower  aspect  of  ri<>-ht  breast.  No  distinct 
growth  can  be  felt  in  the  lower  half  of  right  breast.  The 
ulcerated  area  has  almost  perfectly  healed.  Nipple  firm,  fixed 
to  chest-wall.     Patient's  general  condition  much  improved. 

Up  to  this  time  these  remarkable  changes  had  taken  place 
very  rapidly,  in  fact  from  day  to  day  one  could  notice  the 
healing  of  the  ulcer,  the  gradual  disappearance  of  the  nodules, 
and  the  shrinkage  of  the  growths  in  both  breasts.  But  on 
27  March,  nearly  two  months  after  the  operation,  fresh  nodules 
began  to  form  on  chest-wall  around  the  right  breast,  and  on 
4  April  a  small  lump  was  felt  in  the  right  axilla.  The  new 
nodules  were  painful.  No  recurrence  in  left  breast  or  left 
axilla.  On  16  April  it  was  noticed  that  patient's  bowels  had 
not  been  opened  for  two  days ;  they  were  not  relieved  by 
enemata,  and  on  the  17th  she  was  slightly  sick.  On  the  18th 
sickness  had  become  more  frequent,  and  as  it  was  clear  that  she 
was  suffering  from  intestinal  obstruction,  laparotomy  was  per- 
formed that  morning.  When  the  abdomen  was  opened  it  was 
fomid  that  adhesions  had  formed  between  several  coils  of  small 
intestine,  and  one  loop  had  been  nipped  by  these  adhesions. 
The  further  progress  of  the  operation  was  interrupted  owing  to 
the  patient  becoming  suddenly  blue  and  pulseless,  with  cessation 
of  respiration.  Long  continued  artificial  respiration  failed  to 
restore  her,  and  she  died  on  the  table. 

This  case  illustrates  the  improvement  which  takes  place  in 
cases  which  are  going  to  improve  at  all,  viz.,  a  rapid  disappear- 
ance of  secondary  deposits,  with  healing  of  ulceration.  Fresh 
deposits,  however,  had  ah-eady  begun  to  form  two  months  after 
the  operation,  so  that  one  might  reasonably  assume  that  the 
beneficial  effects  of  the  oophorectomy  would  have  proved  but 
temporary,  and  had  the  patient  not  died  from  intestinal  obstruc- 
tion one  would  have  had  the  painful  disappointment  of  watching 
a  recrudescence  of  the  disease,  and  the  death  of  the  patient  from 
that  cause. 

The  following  case,  in  which  double  ovariotomy  had  been 
performed  five  months  after  amputation  of  the  breast  for  cancer, 
shews  many  points  of  remarkable  interest :  The  patient  was 
41  years  of  age  when  admitted  for  carcinoma  in  the  Chelsea 
Hospital  for  Women  on  28  January  1899,  with  the  following 
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history.  She  first  noticed  a  hiinp  in  the  left  breast  two  years 
ago.  During  the  last  fortnight  the  growth  increased  rapidly. 
On  admission  there  was  a  large  mass  in  the  upper  and  outer 
quadrant  of  the  left  breast  extending  into  the  axilla.  The 
overlying  skin  was  adherent,  and  there  were  enlarged  glands 
in  the  corresponding  axilla.  The  breast  was  amputated  by 
Mr.  Bland-Sutton.  The  patient  recovered  from  the  operation 
and  was  discharged  on  28  February.  She  was  readmitted  on 
16  June  1899  for  pain  in  the  lower  abdomen,  with  a  history  of 
having  lost  blood  from  the  uterus  three  months  previously. 
Since  then  several  other  floodings  occurred.  Periods  came  on 
every  fourteen  days.  Very  bad  pain  during  last  fortnight. 
Her  general  appearance  was  good,  temperature  101*8°.  There 
was  an  abdominal  tumour  rising  above  the  pubis.  The  breast 
scar  was  healthy.  At  the  operation  (performed  by  Dr.  Fenton) 
both  ovaries  were  found  diseased,  and  on  the  left  side  there  was 
a  large  pyosalpinx.  Both  appendages  were  removed.  The 
wound  suppurated  along  the  drainage  track,  but  she  eventually 
recovered  and  was  discharged  on  15  July  1899.  She  was  seen  by 
Dr.  Victor  Bonney  at  the  Chelsea  Hospital  for  Women  in  August 
1901,  and  was  then  suffering  from  recurrence  in  the  liver  and  on 
the  scar ;  she  was  jaundiced,  emaciated,  and  ascites  was  present. 
She  was  admitted  into  the  Cancer  Wing  of  this  Hospital  in 
September  1901.  She  stated  that  the  lumps,  of  which  she  now 
complained,  appeared  about  six  or  seven  months  previously,  and 
that  she  has  been  jaundiced  for  eight  months.  For  two  months 
she  had  noticed  swelling  of  abdomen,  and  was  told  she  had 
dropsy.  She  had  been  losing  much  flesh  lately.  Her  state  on 
admission  was  as  follows  : — 

G-eneral  appearance  fairly  good,  slight  blueness  of  lips  and 
face.  Left  breast  has  been  amputated.  Scar  good  and  healthy 
for  the  most  part;  there  is,  however,  one  small  nodule  in  it 
attached  to  the  fourth  rib,  about  5  inches  from  the  middle  line, 
the  size  of  a  large  pea.  There  is  another  nodule  over  the  thii'd 
left  costal  cartilage  about  the  size  of  a  hazel  nut ;  other  small 
nodules  above  the  left  clavicle.  There  are  two  hard  lumps  in 
the  left  axilla,  and  some  enlarged  glands  along  the  anterior 
border  of  the  left  trapezius.  Heart  and  lungs  are  normal. 
The  liver  extends  down  to  the  level  of  the  umbilicus.  It  is 
rough  on  the  siu-face,  tender,  and  painful.     There  is  the  scar 
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of  an  old  abdominal  section  below  the  umbilicus.  In  the  centre 
of  the  scar  there  is  a  small  fistula  with  a  constant  serous 
dischar<re. 

On  10  December  the  following  note  was  made :  The  nodules 
about  the  scar  are  much  smaller,  the  one  over  the  second  costal 
cartilage  less  than  half  its  former  size.  The  liver  only  extends 
a  little  more  than  half-way  down  to  the  umbilicus,  and  it  is  less 
painful  and  tender.  Abdominal  fistula  still  discharging.  The 
nodules  above  clavicle  are  smaller. 

On  26  December  improvement  was  still  maintained.  She  was 
feeling  much  better  in  her  general  health.  Some  of  the  nodules 
have  disappeared,  and  those  remaining  were  still  smaller.  The 
enlargement  of  liver  seemed  confined  to  the  right  lobe. 

Patient  was  discharged  at  her  own  request  on  8  February 
1902,  when  the  following  record  was  made  of  her  : — 

General  condition  very  good,  abdominal  wound  still  discharg- 
ing slightly.  Liver  only  reaches  about  two  and  a  half  inches  below 
eighth  right  rib.  The  remaining  nodules  on  chest-wall  are 
smaller ;  the  large  one  over  third  rib  cartilage  can  just  be  felt 
like  a  shot  under  the  finger.  The  nodules  above  cla^dcle  have 
not  all  disappeared.  There  is  no  jaundice,  but  some  free  fluid 
in  the  peritoneal  cavity. 

Patient  was  seen  on  17  March  1902,  when  it  was  fomid  that 
there  was  only  one  nodule  close  to  the  outer  end  of  scar,  and 
that  was  quite  small.  None  to  be  felt  in  the  axilla.  The 
nodules  above  clavicle  were  smaller.  The  liver  also  was  smaller 
and  reached  to  two  inches  below  the  right  eighth  rib ;  it  could 
not  be  felt  in  the  epigastrium.  There  was  free  fluid  in  the 
peritoneal  cavity.  I  have  neither  seen  nor  heard  anythino- 
of  this  patient  since. 

We  find,  then,  that  oophorectomy  was  performed  on  this 
patient  for  actual  disease  of  the  ovaries  and  not  for  mammary 
cancer ;  in  fact  she  had  no  visible  recurrence  at  the  time.  But 
recurrence  took  place  locally,  just  two  years  after  the  primary 
operation,  and  about  eighteen  months  after  the  "  accidental " 
oophorectomy.  From  the  enlarged  nodular  condition  of  the 
liver,  together  with  jaundice,  there  was  almost  positive  evidence 
of  secondary  deposits  in  that  organ. 

This  case  teaches  us  that  oophorectomy  performed  shortly 
after  a  primary  operation  for  mammary  cancer  does  not  prevent 
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recurrence  or  even  delay  it,  for  two  years  is  a  sufficiently  common 
period  for  recurrence  to  take  place  in.  Could  the  disappearance 
of  the  nodules  and  the  shrinkage  of  the  enlarged  liver  be  attri- 
buted to  the  oophorectomy  ?  It  may  or  may  not  have  been  so. 
It  may  be  argued  that  any  influence  which  the  oophorectomy 
produced  might  have  retarded  the  growth  of  the  cells,  which 
had  probably  been  sewn  in  their  secondary  foci  before  the 
operation  was  performed,  and  this  retarding  influence  so  lowered 
their  vitality  that  the  secondary  deposits  were  short-lived.  On 
the  other  hand,  if  no  credit  can  be  given  to  the  oophorectomy 
from  the  fact  that  secondary  manifestations  became  evident 
eighteen  months  after  it  had  been  performed,  and  only  shewed 
signs  of  subsidence  twenty-eight  months  afterwards,  then  we 
can  only  fall  back  on  the  theory  of  spontaneous  disappearance. 

A  sufficient  number  of  cases  are  on  record  to  shew  that 
secondary  deposits  do  sometimes  disappear  spontaneously, 
though  they  are  few  and  far  between.  The  changes  which  took 
place  in  the  liver  were  very  remarkable.  The  signs  and 
associated  symptoms  pointed  conclusively  to  secondary  infection 
of  that  organ  ;  and  it  must  be  owned  that  it  is  a  very  unusual 
thing  for  carcinomatous  nodules  in  the  liver  to  subside,  the 
invariable  coui'se  being  one  of  progression,  so  that  this  case 
must,  at  all  events,  be  looked  upon  as  a  very  peculiar  coincidence. 

Oophorectomy  has  not  been  found  to  have  the  same  beneficial 
effect  upon  carcinoma  of  the  uterus.  This  is  the  more  remark- 
able, seeing  the  closer  physiological  relation  which  exists  between 
the  ovaries  and  the  uterus  than  between  the  ovaries  and  the 
breasts.  This  conclusion  has  been  sufficiently  established  to 
render  the  operation  no  longer  justifiable,  and  the  two  cases  on 
which  Mr.  Gould  operated  shew  the  futility  of  the  procedure. 

The  first  patient  was  40  years  of  age,  with  an  ulcerating 
growth  of  the  cervix  invading  the  vaginal  fornices.  The  uterus 
was  quite  fixed.  Oophorectomy  was  performed  on  12  March. 
On  4  April  patient  was  convalescent,  and  began  to  take  thyroid 
colloid.  On  11  May  a  note  was  made  that  the  ulceration  was 
less,  but  on  18  June  it  was  quite  obvious  that  the  growth  was 
larger  and  the  ulceration  more  extensive.  She  was  discharged 
from  the  Wing  at  her  own  request  on  31  July. 

The  second  case  was  that  of  a  patient,  aged  38,  with  car- 
cinoma of  the  cervix  invading  the  anterior  vagmal  wall.     The 
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uterus  was  still  slij^-litly  inovablo.  There  was  a  secondary 
deposit  in  the  abdominal  wall  below  the  umbilicus.  Oophorec- 
tomy was  performed  on  8  April.  On  1  May  a  note  was  made 
that  the  uterine  growth  shewed  no  signs  of  improvement,  and 
on  11  May  two  small  nodules  were  noticed  in  the  scar  in  tlie 
abdominal  wall.  Her  general  condition  grew  worse  and  worse, 
death  taking-  place  on  16  June  of  the  same  year. 

In  connection  with  the  subject  of  oophorectomy  for  uterine 
cancer,  the  following  case,  in  which  cancer  appeared  in  the 
uterus  of  a  patient  twelve  years  after  she  had  double  ovariotomy 
performed,  will  be  read  with  interest : — 

The  patient  is  now  39  years  of  age,  but  at  27  she  was 
operated  on  by  Dr.  Playfair  at  King's  College  Hospital,  who 
removed  both  ovaries  for  cystic  disease.  She  menstruated 
regularly  up  to  this  time,  but  after  the  operation  she  ceased  to 
menstruate.  She  had  two  children,  the  first  when  she  was  19, 
the  second  at  21  years  of  age.  In  March  1903  she  was  seized 
with  violent  haemorrhage,  which  first  drew  her  attention  to  her 
present  illness.  Haemorrhage  recurred  two  months  later.  She 
was  examined  by  Mr.  Bland-Sutton  at  the  Chelsea  Hospital  for 
Women  in  April  1903,  who  found  that  she  then  had  carcinoma 
of  the  cervix  too  far  advanced  for  any  radical  operation.  She 
is  now  in  the  Cancer  Wing,  and  her  condition  is  as  follows : 
Sallow  complexion,  but  well  nourished.  The  cervix  uteri  is 
occupied  by  a  narrow  transverse  ulcer,  the  anterior  edge  of 
which  is  very  hard  and  prominent.  The  posterior  part  of  the 
ulcer  merges  on  the  posterior  vaginal  fornix,  which  is  hard  and 
infiltrated  with  growth.  The  uterus  is  quite  fixed,  and  the 
pelvic  floor  indurated.     She  is  singularly  free  from  pain. 

Thyroid  Extract. 

Closely  associated  with  oophorectomy  for  the  relief  of 
inoperable  cancer  of  the  breast  is  the  administration  of  thyroid 
extract.  I  believe  the  treatment  is  also  associated  with  the 
name  of  Dr.  Beatson,  who  was  of  opinion  that  the  effect  of 
thyroid  would  be  to  promote  the  degeneration  of  the  cancer 
cells,  and  if  given  after  oophorectomy  the  conjoined  effect 
would  materially  hasten  the  process.  The  treatment  with 
thyroid  has  been  tried  in  the  Cancer  Wing  both  alone  and  in 
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conjunction  with  oophorectomy,  but  the  result  has  not  been  of 
any  benefit  to  the  patients. 

I  have  before  nie  the  notes  of  two  patients,  aged  46  and  50, 
with  mammary  carcinoma.  They  had  taken  thyroid  extract  for 
two  and  four  months  respectively.  In  neither  case  was  there 
any  result  one  way  or  the  other. 

A  third  patient,  aged  45,  took  thyroid  extract  for  ten  days. 
After  four  days  of  i  gr.  doses  of  the  extract  her  pain  increased, 
and  she  felt  much  worse  in  general  health.  Treatment  was 
omitted  for  awhile,  and  tried  again  with  a  precisely  similar 
result.     It  was  eventually  discontinued. 

Four  of  the  cases  described  under  the  section  dealing  with 
oophorectomy  were  treated  with  thyroid  extract  as  well.  No 
direct  result  could  be  traced  to  the  thyroid  extract  in  thi-ee  of 
them,  but  in  the  fourth  the  patient  developed  marked  tremors 
of  the  fingers,  together  with  general  irrita))ility  of  temper  after 
a  week's  treatment.  It  had  therefore  to  be  discontinued  on 
this  account. 

I  know  of  no  reported  cases  where  thyroid  extract  could  be 
definitely  credited  with  doing  much  good  in  these  cases.  Some 
have  "  thought "  that  some  good  was  obtained  ;  others,  that 
a  beneficial  effect  of  a  temporary  kind  '*  seemed  p^'obable." 

The  conclusion  therefore  is  that  thyroid  extract  alone,  or  in 
conjunction  with  oophorectomy,  has  not  in  any  way  fulfilled 
the  hopes  that  were  founded  on  it. 

High-Erequency  Electric  Currents. 

The  value  of  the  treatment  of  cases  of  malignant  disease  by 
the  application  of  electric  currents  of  high  potential  and  rapid 
frequency  has,  it  need  hardly  be  said,  been  carefully  tested  in 
the  Cancer  Wards  from  the  time  of  their  first  introduction. 
That  patients  are  influenced  for  good  in  some  forms  of  disease 
by  being  subjected  to  a  course  of  treatment  with  these  currents 
there  is  no  doubt,  but  we  cannot  rely  upon  them  as  a  means  of 
cure  in  malignant  disease.  It  is  agreed  by  all  who  have  used 
these  currents  that  the  therapeutical  effect  is  one  of  increase 
of  tone  and  general  nutrition.  The  patients  feel  better,  their 
appetite  is  increased,  and  for  a  while  at  any  rate  all  seem.«!  to 
a-o  well  with  them.     On  the  other  hand,  is  the  effect  on  the 
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growth  purely  a  local  oiiei^  Many  woikcis  luive  reported  arrest 
of  (growth,  disappearance  of  the  tumour,  and  even  complete 
"  cures."' 

Dr.  Freund  stated  at  the  discussion  which  took  place  on  the 
subject  at  the  last  meeting-  of  the  British  Medical  Association, 
that  "the  physiological  effects  of  this  method  are  solely  due  to 
the  spark  discharg-es."  Notwithstanding  this  statement  it 
must  be  conceded  that  patients  treated  solely  by  a  brush 
discharge,  where  no  sparking  has  been  permitted,  are  benefited 
in  a  general  way,  and  manifest  the  concomitant  phenomena  of 
increased  tone  and  nutrition.  It  would  appear  that  a  brush 
discharge,  whether  accompanied  by  sparking  or  not,  has  a 
decided  local  influence  upon  an  ulcerated  surface,  whether  it  be 
simple  or  malignant.  The  ulceration  shews  a  decided  tendency 
to  lessen ;  fungating  areas  sometimes  break  down  ;  discharges 
decrease,  grow  thin  and  less  offensive.  I  am  inclined  to  think 
that  these  are  purely  local  effects,  apart  from  any  general 
benefit  which  the  patient  might  have  received  as  a  result  of 
increased  tone  and  improved  nutrition. 

The  treatment  by  high-frequency  currents  has  been  given 
a  fair  trial  in  the  Cancer  Wing  of  this  Hospital,  and  the  results 
may  be  illustrated  by  the  following  cases  : — 

Mrs.  B.,  aged  68,  with  a  large  ulcerating  carcinoma  of  left 
breast,  was  treated  daily  for  four  months  with  a  brush  dis- 
charge, each  application  lasting  for  ten  minutes.  After  a 
month's  treatment  she  expressed  herself  as  feeling-  better,  and 
that  pain  was  much  less.  As  time  went  on  the  discharge,  which 
was  very  offensive,  grew  less  so,  and  the  whole  ulcerated  surface 
grew  clean  and  smooth.  The  growth,  however,  never  diminished 
in  bulk,  in  fact  there  was  evidence  of  extension  towards  the 
axilla — very  slight,  but  sufficient  to  shew  that  the  activity  of 
the  growth  had  in  no  way  diminished. 

A  second  case  of  sarcoma  of  the  breast  was  treated  in 
a  similar  way.  In  this  case  treatment  was  only  continued  for 
six  weeks,  as  the  patient  was  old  and  feeble  and  did  not  like 
the  process.     There  were  no  very  obvious  changes. 

Mrs.  C,  aged  56,  had  a  fungating  epithelioma  of  vulva  with 
very  offensive  discharge.  She  was  treated  by  a  brush  discharge 
for  ten  minutes  daily.  The  fungating  parts  soon  began  to 
break  down,  and  after  two  months'  treatment  the  growth  was 
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represented  by  a  deep  clean  ulcer  -with  thin  watery  discharge. 
The  edges  were  thin  and  overhano-iiig,  but  the  deeper  part  of 
the  growth  still  nuiintamed  its  hold,  and  did  not  diminish 
beyond  this  stage.  In  the  meantime  secondary  deposits 
appeared  in  the  ingumal  glands.  These  broke  down  and 
formed  deep  foid  cavities.  The  patient's  strength  began  to 
fail,  and  pronounced  cachexia  was  setting  in.  I  decided  that 
treatment  coidd  be  of  no  further  avail,  and  it  was  discontinued 
after  four  months. 

Another  case  shewing  some  points  of  interest,  both  as 
regards  method  used  and  subsequent  course  of  events,  was  the 
following : — 

Emma  C,  aged  32,  had  suffered  from  carcinoma  of  the 
rectum  for  eighteen  months,  and  was  at  this  stage  inoperable. 
The  growth  had  completely  surrounded  the  bowel,  occupying 
about  one  and  a  half  inches  in  a  longitudinal  direction.  It  was 
quite  fixed  to  the  surrounding  pai'ts,  but  there  was  sufficient 
lumen  to  admit  the  index  finger  easily,  and  one  could  just 
reach  the  top  of  the  growth.  The  surface  of  the  growth 
presenting  into  the  lumen  of  the  bowel  was  soft  and  shreddy, 
but  there  was  no  active  breaking  down,  and  the  discharge  was 
simply  mucoid.  The  patient's  general  nutrition  was,  at  this 
period,  fairly  well  maintained,  but  she  sometimes  had  paroxysms 
of  very  severe  pain  referred  to  the  whole  region  of  the  pelvis. 
The  method  of  treatment  adopted  was  to  introduce  a  glass 
electrode,  6  inches  long  and  |  inch  in  diameter,  into  the  rectum. 
This  was  of  sufficient  length  to  pass  through  the  lumen  of  the 
growth.  After  the  electrode  was  in  position  the  current  was 
turned  on.  In  this  way  any  sparking  or  shock  was  avoided. 
An  application  of  ten  minutes  was  allowed  every  day.  Before 
removing  the  electrode  the  current  was  turned  off,  also  to  avoid 
any  sparking  when  the  cui-rent  was  broken.  This  plan  of 
treatment  was  maintained  for  nearly  four  months.  After  the 
first  week  she  expressed  herself  as  feeling  better,  and  one  was 
certain  that  she  did  not  have  such  frequent  paroxj'sms  of  j)ain. 
For  two  months  she  felt  very  hopeful ;  the  relief  from  pain  was 
very  encouraging.  The  bowels  acted  regularly  and  easily  with 
a  mild  laxative.  The  lumen  of  bowel  shewed  no  signs  of 
diminution,  but  the  bulk  of  the  growth  still  maintained  the 
same  size.     The  patient's  general  appearance,  however,  did  not 
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improve;    pallor  increased,  and  it  was   obvious  that  she  was 

growing-  thinner  and  losing  ground.    After  about  three  months' 

treatment  pain  increased,  both  in  frequency  and  intensity,  and 

the  patient  gave  up  all  hope.    The  growth  was  creeping  upwards. 

Mr.  Pearce  Gould  examined  the  patient  soon  after  this,  and 

was   satisfied  that  the  treatment   had    done    nothing   towards 

reducing   the    size   of   the    growth,    and   with   the    increasing 

emaciation  and  pallor  it  was  obvious  that  to  continue  it  was 

useless.     Up  to  this  time  there  was  no  obstruction.     About  ten 

days  after  the  treatment  was  discontinued  difficulty  with  the 

opening  of  the  bowels  began  to  shew  itself,  and  with  this  there 

was  some  slight  abdominal  distension.     On  rectal  examination 

I  found  that  the  growth  had  now  encroached  considerably  upon 

the  lumen  of  the  bowel,  and  that  complete  obstruction  was 

imminent.     Abdominal  distension  increased,  which  necessitated 

a  colotomy.     This  was  performed  by  Mr.  Gould,  but  the  patient 

did  not  recover  from  the  shock  of  the  operation  and  died  during 

the  evening  of  the  same  day.     There  is  no  doubt  that  the  daily 

passage  of  the  electrode  through  the  lumen  of  the  growth,  and 

possibly  the  action  of  the  current,  did  delay  the  obstruction  of 

the  bowel,  so  that  the  lumen  was  maintained  for  the  passage 

of  faeces,  although  the  treatment  had  no  power  to  check  the 

progress  of  the  deeper  parts  of  the  growth,  or  the  gradual  onset 

of  emaciation  and  cachexia. 

T  may  mention  the  case  of  a  woman  with  a  flat  ulcerating 
carcinoma  of  the  breast,  whose  skin  was  so  irritable  in  the 
immediate  neighbourhood  of  the  growth  that  both  the  X-rays 
and  the  high-frequency  currents  produced  an  intense  dermatitis 
after  a  few  applications.  This  was  associated  with  great 
smarting  and  burning  feelings,  which  were  very  distressing  to 
the  patient ;  so,  having  regard  to  the  uncertainty  of  the  ultimate 
result,  one  did  not  press  a  treatment  which  caused  so  much 
discomfort  to  the  patient. 

Before  leaving  the  subject  of  high-frequency  currents  one 
will  allude  to  the  work  of  Mr.  James  Allan,  and  to  the  cases 
which  he  published  in  the  "  West  London  Medical  Journal  " 
of  July  1902.  His  results  appear  to  have  been  very  remarkable, 
for  his  cases  shew  decided  improvement,  including  disappear- 
ance of  growth,  healing  of  ulceration,  and  marked  improvement 
of  general  health. 

VOL.    II.  ^ 
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A  case  of  sarcoma  of  the  antrum  iiivading  tlie  nasal  cavity 
liad  been  operated  upon  freely  in  August  1899.  There  was 
a  recurrence  a  year  later  which  was  removed  under  cocaine. 
In  July  1901  there  was  a  fui'ther  recurrence  with  much 
dragging  pain.  The  growth  was  easily  seen  in  the  nasal 
passages.  The  patient  looked  very  ill,  and  complained  of  much 
pain.  The  current  was  applied  for  fifteen  minutes  at  a  time. 
After  the  second  application  the  pain  began  to  subside  and  the 
growth  to  become  less.  In  all  the  patient  had  fifteen  sittings, 
at  the  end  of  which  time  the  visible  growth  had  disappeared 
and  the  pain  entirely  gone.  The  growth  was  a  spindle-celled 
sarcoma.  The  patient  had  had  no  recurrence  in  April  of  the 
following  year. 

A  case  of  recurrent  mammary  carcinoma  was  treated  in  the 
same  way.  After  twenty-eight  applications  all  trace  of  recur- 
rence had  disappeared. 

I  will  only  mention  one  more  of  Mr.  Allan's  cases — one  of 
epithelioma  of  the  cervix  uteri.  It  was  too  advanced  for  opera- 
tion. Treatment  began  in  November  1901  to  2  January  1902. 
It  was  discontinued  for  a  while,  but  resumed  on  26  January. 
Pain  and  discharge  were  decreased,  the  patient  slept  well,  and 
appetite  improved.  The  growth  seems  to  be  entirely  arrested, 
and  the  patient  has  gained  over  a  stone  in  weight. 

A  reference  to  my  own  cases  will  shew  that  I  could  record 
no  such  successes.  I  think  a  fair  trial  has  shewn  that  high- 
frequency  currents  have  not  given  the  results  which  were 
anticipated,  and  unless  many  important  modifications  can  be 
introduced  I  believe  that  the  treatment  will  be  abandoned  as  a 
potential  "  cure  "  for  cancer. 

The  X-Eays. 

In  X-rays  we  have  an  agent  which  has  perhaps  done  more 
for  the  relief  of  inoperable  cancer  than  any  method  hitherto 
known. 

In  this  section  I  do  not  propose  to  discuss  the  technique  of 
their  application,  but  simply  to  run  over  some  theoretical  con- 
siderations, and  to  record  in  these  reports  some  of  the  results 
obtained  in  cases  treated  in  the  Cancer  Wards  of  this  Hospital. 
The  results  so  far  obtained  have  been  sufficiently  frequent  and 


IN  THE  TEEATMENT  OF  CANCER.      83 

consistent  to  eliminate  all  explanations  of  chance  or  spontaneous 
retrogression. 

It  would  appear,  therefore,  that  in  the  X-rays  we  have  a 
valuable  agent  in  the  treatment  of  inoperable  cancer.  But  we 
camiot  tell  beforehand  to  what  extent  each  individual  patient 
will  be  benefited  ;  and  we  are  often  surprised  by  the  fact  that 
two  patients  similarly  affected,  so  far  as  we  can  judge,  and 
treated  in  exactly  the  same  way,  shew  very  different  results. 
In  one  case  there  will  be  no  question  as  to  the  benefit  derived 
from  the  treatment ;  in  the  other  no  result  can  be  seen.  The 
most  encourasrino-  results  hitherto  obtained  have  been  in  external 
forms  of  cancer — growths  which  are  on  the  surface  and  ulcer- 
ating, or  nodules  either  in  the  skin  or  in  the  subcutaneous 
tissue. 

I  think  we  may  state  with  some  degree  of  certainty  that  the 
X-rays  relieve  pain  ;  they  favour  the  healing  of  ulcerating  sur- 
faces, and  they  improve  the  general  well-being  of  the  patient. 
So  far  these  results  have  been  only  temporary,  the  period  of  relief 
varying  from  weeks  to  years.  The  relief  from  pain  is  usually  suffi- 
ciently well  maintained  and  constant  in  every  case  to  enable  one 
to  attribute  such  relief  to  the  direct  local  effect  of  the  rays,  and 
not  to  a  mere  process  of  suggestion.  I  have  been  struck  with 
the  almost  constant  temporary  relief  from  pain  which  patients 
obtain  whenever  any  new  form  of  treatment  is  adopted.  This 
cannot  always  be  attributed  to  the  agent  used. 

That  some  forms  of  cancer  shrink  and  sometimes  disappear 
under  the  influence  of  X-rays  we  have  ample  proof.  Several  of 
our  cases  shew  this.  It  is  also  remarkable  how  subcutaneous 
nodules  disappear  without  any  affection  of  the  skin  whatever. 
The  rays  must  act  on  the  cancer  cells  in  a  manner  which  causes 
them  t()  undergo  some  kind  of  degeneration,  with  subsequent 
absorption  by  the  healthy  cells  surrounding  the  neoplasm,  which 
are  no  doubt  stimulated  at  the  same  time. 

The  therapeutical  action  of  the  rays,  whatever  its  nature 
may  be,  seems  to  exert  most  of  its  influence  on  the  surface  or 
just  below  the  skin,  for  it  is  in  cancer  in  these  situations  that 
we  see  the  most  marked  changes. 

I  cannot  say  that  so  far  I  have  seen  much  benefit  derived  in 
cases  of  uterine  cancer.  Patients  have  been  reheved  of  pain, 
and  the  progress  of  the  growth  has  been  checked  for  varying 
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periods,  but  I  have  never  witnessed  anj  marked  healing  of 
ulceration  or  disappearance  of  growth.  After  a  varying  period 
of  improvement  activity  of  the  growth  becomes  manifest 
and  the  disease  runs  its  course.  On  the  other  hand,  I  have 
seen  cases  of  uterine  cancer  with  ulceration  heal  or  partially  heal 
without  any  treatment  whatever.  A  woman  is  now  in  one  of 
the  cancer  wards  who,  when  admitted  last  year,  had  a  carcino- 
matous ulcer  of  the  cervix,  typical  in  every  way.  She  was 
discharged  after  a  few  weeks'  stay  at  her  own  request.  She 
remained  at  home  for  about  a  year  and  has  now  been  readmitted. 
I  find  that  the  cervix  has  completely  ulcerated  away  and  dis- 
appeared. There  is  now  no  sign  of  ulceration,  but  the  pelvic 
floor  is  occupied  by  a  fixed  indurated  mass.  She  is  emaciating 
and  will  not  live  many  more  weeks,  but  the  original  growth  now 
presents  a  very  different  character. 

With  these  instances  before  us  it  is  difficult  to  decide  how 
far  the  healing  of  ulceration  is  spontaneous  or  due  to  any  effort 
on  our  part.  That  the  rays  have  a  direct  action  on  epithelium  is 
shewn  in  the  local  dermatitis  and  burning  which  are  sometimes 
produced.  Some  patients  are  peculiarly  susceptible  to  their 
action,  a  red  irritable  surface  being  produced  after  a  few 
applications.     Pigmentation  is  also  very  common. 

X-ray  burns  are  very  remarkable  lesions.  They  cause  much 
pain  and  take  many  months  to  heal.  The  worst  burns  that 
I  have  seen  have  been  on  the  buttocks  in  uterine  cases  where 
high  penetration  tubes  had  been  used.  The  healing  process 
runs  a  peculiar  course.  The  outlying  parts  heal,  leaving  a 
rather  stiff  parchment-like  surface,  while  towards  the  centre 
a  dense  adherent  slough  forms,  measuring  superficially,  perhaps, 
the  size  of  a  half-crown  piece.  This  now  proceeds  to  separate 
slowly,  and  a  month  or  two  will  probably  elapse  before  the 
whole  thing  heals. 

Before  proceeding  to  describe  some  of  our  cases,  I  should 
like  to  mention  an  isolated  case  reported  on  by  Mr.  Shattock,* 
which  shewed  practically  no  result  from  X-ray  treatment  as 
demonstrated  by  the  microscope. 

The  tumour  (carcinoma  of  breast)  was  exposed  to  the  rays 
for  three  months.  Clinically,  it  underwent  diminution  in 
size,  and  became  more  movable  on  subjacent  structures.  It 
*  Path.  Soc.  Trans.,  December,  1902. 
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was  then  removed  and  examined  microscopically.  The  examina- 
tion shewed  no  changes  in  the  growth.  The  spheroidal  cells 
shewed  no  necrotic  change,  and  the  only  fatty  degeneration  of  any 
note  concerned  the  cells  of  the  few  mammary  lobules  still  remain- 
ing about  the  edge  of  the  growth.  At  no  part  of  the  margin 
had  the  growth  ceased  to  extend.  There  was  no  degeneration,  no 
phagocytic  invasion  of  the  epithelium,  and  on  every  side  the 
growth  was  in  an  extending  condition. 

This  case  shews,  what  has  been  so  frequently  observed,  that 
some  cases  are  absolutely  unaffected  by  the  rays.  But  this  clearly 
cannot  be  the  course  in  every  case,  for  we  have  seen  tumours 
greatly  diminish  in  size,  and  nodules  entirely  disappear.  Some 
change  does  take  place  in  the  cancer  cells  in  these  cases,  leading 
to  their  solution  and  gradual  absorption,  and  that  change  is 
possibly  one  of  fatty  degeneration. 

The  first  case  which  I  shall  draw  attention  to  is  that  of  an 
elderly  patient,  aged  71,  and  admitted  in  February  1901.  She 
had  an  ulcerated  growth  of  the  right  breast  measuring  3^  inches 
across  and  3  inches  vertically,  with  induration  of  the  skin  for 
several  inches  around.  There  were  hard  glands  in  the  axilla. 
She  was  also  suffering  at  the  time  from  what  appeared  to  be  an 
attack  of  bronchitis.  She  had  frequent  attacks  of  hsemorrhage 
from  the  breast.  X-rays  were  applied  for  the  first  time  on 
9  September,  with  applications  of  ten  minutes  five  times  a  week. 
In  October  it  was  noted  that  improvement  was  taking  place. 
There  was  no  haemorrhage,  discharge  was  less,  and  patient  had 
very  little  pain.  Improvement  continued  steadily,  and  by 
March  1902  the  ulceration  had  quite  healed,  the  tumour  had 
shrmik  to  a  quarter  the  size,  and  there  was  a  layer  of  sound 
epithelium  over  the  growth.  Beyond  this  stage  there  has  not 
been  any  change  now  for  over  a  year,  although  the  rays  have 
been  continued  at  intervals.  The  points  to  be  noted  are  the 
great  diminution  in  the  size  of  the  growth,  the  complete  healing 
of  the  ulceration,  and  the  spread  of  a  layer  of  sound  epithelium 
from  the  surrounding  skin  over  the  growth.  The  patient  is 
now  in  the  Cancer  Wing  enjoying  very  fail'  health.  She  is  up 
and  about  every  day  and  quite  free  from  pain.  One  now  sees 
a  small  tumour,  a  quarter  its  original  size,  quite  fixed  to  the 
chest- wall,  and  covered  over  with  sound  epithelium.  The  rays 
seem  incapable  of  producing  any  further  change. 
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Mr.  Andrew  Clark  lias  published  a  case  ("  British  Medical 
Journal,"  8  June  1901)  which,  if  described  in  detail,  would 
correspond  almost  exactly  to  the  above. 

The  growth  of  the  mammary  tumour  all  but  ceased,  and  the 
small  portion  left  was  covered  over  with  somid  epithelium.  This 
kept  so  for  several  months,  but  eventually  the  epithelium  began 
to  break  down,  forming  several  foci  of  ulceration.  Whilst  in  this 
stage  the  patient  had  an  attack  of  bronchitis,  from  which  she  died. 

Another  case  of  great  interest,  shewing  remarkable  changes, 
was  that  of  Mary  W.,  aged  41,  admitted  into  the  Cancer  Wing 
in  November  1902.  She  gave  the  folloAving  history:  A  lump 
was  first  noticed  in  the  right  breast  seven  years  ago.  It 
continued  much  the  same  size  for  two  years  ;  then  it  began  to 
grow  larger,  and  became  painful  after  the  birth  of  last  child  five 
years  ago.     Operation  was  advised  but  was  not  consented  to. 

In  March  1902  she  went  to  St.  Bartholomew's  Hospital,  but 
the  tmnour  was  pronounced  inoperable.  About  this  time  the 
growth  began  to  ulcerate,  and  soon  after  small  lumps  appeared 
on  the  chest-wall.  She  was  gradually  losing  flesh,  and  was 
frequently  sick. 

The  following  was  her  condition  on  admission  into  the 
Cancer  Wing : — 

Patient  is  sallow  and  emaciated.  The  right  breast  is  the 
seat  of  a  tumoui-  about  the  size  of  a  large  tangerine  orange. 
It  occupies  the  whole  breast,  which  is  much  atrophied.  The 
tumour  can  be  moved  over  the  chest-wall,  but  the  skin  is 
adherent  to  it  and  superficially  excoriated.  The  nipple  stands 
out  prominently  in  the  centre  of  the  excoriated  area.  There 
are  large  hard  glands  in  the  right  axilla,  to  which  the  skin  is 
adherent.  There  are  several  nodules  in  the  left  breast,  and 
enlarged  glands  in  the  corresponding  axilla.  There  are 
numerous  nodules  scattered  in  the  skin  over  the  front  of  chest- 
wall,  with  nodules  in  the  ribs  and  rib  cartilages.  The  anterior 
and  posterior  triangles  of  neck  on  both  sides  contain  en- 
larged glands,  and  the  overlying  skin  studded  with  secondary 
nodules.  The  skin  over  the  right  side  is  indurated  and  fixed. 
There  are  secondary  nodules  in  the  skin  over  abdomen,  one 
being  specially  large.  The  glands  in  both  groins  are  very  large, 
both  horizontal  and  vertical  sets  being  the  seats  of  new  growth. 
Her  general  condition  was  one  of  extreme  weakness.     X-rays 
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were  first  applied  on  20  November  1902  to  the  breast  and  the 
nodules  in  the  neck  and  abdominal  wall. 

On  3  April  I  made  the  following  note :  Patient  has  shewn 
marked  improvement  under  the  rays.     The  original  growth  is 
only  half  the  size  it  was  on  admission,  and  can  be  moved  freely 
on  the  chest-wall.     The  superficial  excoriation  of  skm  around 
nipple  has  not  healed.     It  is  sKghtly  wider  if  anything,  but 
only  involves  the    superficial  layers  of  the  skin.     The  whole 
skin  is  not  destroyed.     The  skin  over  the  right  side  of  neck, 
which  was  parchment-like  in  November,  is  now  quite  soft  and 
freely  movable  over  the  underlying  stmctures,  and  the  glands 
are  much   softer  and  smaller.     The  secondary  nodules  in  the 
skin  have  quite  disappeared.     The  nodules  in  the  skin  over  the 
chest-wall  have  also  disappeared ;  the  skm  is  soft  and  pliable. 
There  is  only  a  very  slight  unevenness  along  the  ribs  and  rib 
cartilages,  which  before  were  studded  with  nodules.     All  the 
nodules  in  the  skin  over  abdomen  have  disappeared  except  one, 
which  is  still  prominent.     The  glands  in  the   groins  remain 
much  the  same  size  ;  the  rays  are  not  being  applied  to  them. 
The  glands  in  both  axillse  are  smaller.     On  4  April  the  rays 
were  applied  to  the  groins.     On  1  June  I  noted  that  the  glands 
in  the  groins  were  smaller  and  more  movable,  and  that  the 
nodule  in  abdominal  wall  was  flatter.     Patient's  general  con- 
dition was  most  excellent.     Her  appetite  was  good,  she  could 
sit  up  in  bed,  and  she  was  quite  free  from  pain. 

This  date  (1  June)  marks  the  beginning  of  the  end.  I  noticed 
a  secondary  nodule  in  the  scalp  over  the  right  parietal  region, 
and,  as  subsequent  events  proved,  secondary  deposits  were 
forming  internally,  in  spite  of  the  excellent  improvement  which 
had  taken  place.  On  15  June  the  patient  complained  of  not 
feeling  quite  so  weU,  and  she  was  sick  on  the  same  day. 
Sickness  continued  every  day  until  the  20th,  when  she  was 
seized  with  convulsions.  The  muscles  of  the  face  on  the  right 
side  began  to  twitch  first,  and  the  convulsions  spread  to  the 
head  and  neck  muscles.  The  arms  and  legs  were  drawn  up, 
but  were  not  convulsed.  The  pupils  were  dilated,  and  both 
eyes  deviated  to  the  right.  She  died  without  having  regained 
consciousness. 

Unfortunately  a  post-mortem  examination  was  not  permitted, 
but  one  presumed  that  death  was  due  to  a  secondary  deposit 
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in  the  brain,  probably  at  the  lower  part  of  the  left  Rolandic 
area. 

This  case  well  illustrates  the  present  limitations  of  the  X-ray 
treatment.  Patients  do  well  in  many  cases  where  the  lesions 
are  confined  to  the  surface,  but  we  have  no  means  of  influencing 
secondary  deposits  in  internal  organs ;  nor  would  it  appear 
from  this  case  that  X-rays  prevent  dissemination  even  from 
foci,  which  are  apparently  being  favourably  influenced  by  them. 
One  could  multiply  cases  to  shew  the  same  thing,  viz.,  that  the 
treatment  by  X-rays  does  prolong  life  in  many  patients  suffer- 
ing from  external  cancer,  and  that  it  has  very  little  if  any 
iirfluence  on  the  progress  of  internal  cancer.  One  would  be 
inclined  to  infer  that  these  invisible  rays  are  complex ; 
certain  of  them  having  a  therapeutical  action  are  incapable  of 
much  penetration,  whereas  others  possessed  of  high  penetrating 
power  do  not  share  the  same  therapeutic  value,  but  produce  the 
photographic  effects  of  which  so  much  use  is  now  made  in 
surgery. 

Ganckoin. 

This  was  first  introduced  by  Prof.  Adamkiewicz  of  Vienna 
in  1893.  The  original  cancroin  consisted  of  the  "poisonous 
products  of  cancer  tissue,"  but  as  its  general  use  was  attended 
with  practical  difficulties  Prof.  Adamkiewicz  recommended  a 
substance  with  a  similar  action  called  neurin  (C^H.^N  (CHg)  OH). 
Cancroin  is  administered  hypodermically  in  doses  of  0  5  to 
rO  gramme  or  more  daily,  and  when  possible  in  the  neighbour- 
hood of  the  growth.  Several  reports  are  to  hand  giving  residts 
of  the  treatment  with  cancroin  among  contmental  workers,  and 
these  reports  would  lead  one  to  believe  that  a  great  boon  to 
humanity  had  been  discovered.  Carcinoma  of  different  parts 
have  been  treated,  viz.,  face,  larynx,  breast,  stomachy  and  uterus 
with  marked  beneficial  results. 

The  following  case  reported  by  Dr.  Zwintz  of  Vienna  reads 
with  all  the  hopefulness  that  one  could  desire  : — 

"  Mrs.  S.  came  to  me  for  the  first  time  on  12  June  1900.  She 
had  been  suffering  for  a  considerable  time  from  hsemorrhages 
ex  vagina.  On  examination  I  found  the  portio  uteri  dis- 
appeared in  a  mass  of  tumour.  The  patient  had  recently  lost 
much  flesh.     I  sent  the  patient  to  the  Oeneral  Hospital  (15  Jmie 
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1900),  where  an  operation  was  not  considered  advisable,  as  an 
extension  of  the  cancer  into  the  bladder  and  rectum  was  to  be 
expected  ahnost  immediately. 

"I  now  had  recourse  to  cancroin.  On  17  June  the  first 
injection  was  made,  which  was  repeated  every  other  day.  On 
26  June,  after  the  fifth  injection,  the  patient  came  to  me  radiant 
with  happiness  and  told  me  that  it  did  her  so  much  good  ! 
I  foun  1  that  tlie  tumovir  had  become  softer  and  had  decreased 
considerably  in  size.  Since  that  time  the  condition  of  the 
patient  has  remained  g-ood.  For  this  reason  I  was  able  to  limit 
the  injections  to  two,  and  recently  to  only  one  per  week.  The 
haemorrhage  has  almost  ceased.  The  portio  appears  smaller 
and  movable.  The  woman  does  her  domestic  work,  has  a  good 
appetite,  sleeps  well,  and  no  longer  loses  flesh.  The  extension 
of  the  cancer  into  the  bladder  and  rectum,  which  was  expected 
to  take  place  half  a  year  ago,  has  not  only  not  occurred,  but  as 
a  matter  of  fact  no  one  would  at  the  present  time  suspect  an 
invalid  in  Mrs.  S. 

"  In  May  1901  the  patient  had  so  far  recovered  that  she  felt 
perfectly  well,  and  could  again  undertake  her  usual  employment. 
In  October  1901  it  could  be  established  without  doubt  that  the 
recovery  had  remained  permanent." 

I  have  selected  this  case  as  the  most  striking  among 
numerous  others  of  a  like  nature.  My  own  experience  of  the 
use  of  cancroin  has  not  been  so  fortunate.  If  such  a  result 
could  take  place  in  a  definite  and  advanced  case  of  cancer  of 
the  cervix,  one  is  surprised  to  find  that  no  benefit  whatever  has 
accrued  from  its  use  in  other  parts. 

Cancroin  is  supposed  to  destroy  cancer  cells  by  a  process  of 
fatty  degeneration,  bringing  about  disappearance  of  the  disease 
by  absorption  or  by  expulsion.  I  have  used  cancroin  in  three 
cases ;  two  were  carcinoma  of  breast  and  one  an  epithelioma  of 
the  vulva.  Cancroin  is  a  colourless  watery  fluid  with  a  slight 
admixtm'e  of  carbolic  acid  for  preservation. 

My  first  case  was  a  woman  vsdth  a  large  ulcerating  carcinoma 
of  the  left  breast,  with  much  discharge  and  foetor.  I  com- 
menced with  seven  minims,  which  were  injected  in  the 
immediate  Adcinity  of  the  gro^^i:h.  One  injection  was  given 
every  morning.  They  caused  a  considerable  amount  of  pain, 
which  the  patient  said  she  could   scarcely  bare.     I,  however. 
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encouraged  her  to  continue  the  treatment  as  I  had  wished  to 
give  it  a  thorough  trial,  more  especially  with  regard  to  its  local 
application,  and  as  this  was  a  very  good  case  for  observation. 
After  the  first  week  I  was  obliged  to  discontinue  the  injections 
locally,  as  the  patient  grew  quite  faint  duiing  the  injection, 
because,  she  said,  of  the  intense  pain.  I  continued  them 
subcutaneously  in  arm  and  forearm  for  nearly  eleven  weeks. 
A  small  swelling  always  appeared  at  the  seat  of  the  injection. 
The  swellings  were  larger  in  the  loose  subcutaneous  tissues  of 
the  arm  than  in  the  indurated  tissue  of  the  breast.  One 
noticed  an  indui'ated  area  on  the  day  after  each  injection. 
This  was  oval  and  hard,  and  reached  the  size  of  a  pigeon's  egg 
at  the  end  of  the  second  day,  remaining  stationary  for  a  week 
or  ten  days.  They  took  a  month  to  six  weeks  to  subside; 
there  never  was  any  suppuration.  The  swellings  around  the 
growth  were  smaller  and  disappeared  earlier.  There  was  no 
elevation  of  temperature  nor  any  other  constitutional  manifesta- 
tions during  the  period  of  treatment.  After  the  first  fortnight 
the  patient  expressed  herself  as  feeling  much  better,  and  as 
time  went  on  I  almost  persuaded  myself  that  the  tumour  was 
becoming  smaller.  These  faint  hopes,  however,  were  soon 
destroyed,  for  after  ten  weeks'  treatment  one  had  to  recognize 
the  fact  that  no  change  for  the  better  had  taken  place.  The 
tumom-  went  on  its  destructive  com'se. 

Case  No.  2  was  that  of  an  elderly  patient  with  a  chronic 
contracting  carcinoma  of  the  breast  with  superficial  ulceration. 
This  also  was  an  excellent  case  for  observation,  but  there  was 
nothing  in  the  way  of  improvement  to  observe.  The  injections 
were  here  made  in  the  neighbourhood  of  the  growth  during  the 
two  months  of  treatment.  The  local  reaction  was  much  the 
same  as  regards  the  swellings,  but  the  pain  caused  was  very 
little.  As  no  change  had  taken  place  one  way  or  the  other,  I 
discontinued  the  injections  at  the  end  of  two  months. 

Case  No.  3  was  a  woman  aged  56  with  an  epithelioma  of  the 
left  labium  ma  jus.  There  was  a  deep  fmigating  ulcer  with 
very  foul  discharge.  The  injections  were  made  locally  for  six 
weeks.  Certainly  during  the  treatment  the  fmigating  part  did 
melt  away,  but  whether  that  was  due  to  any  action  of  the 
cancroin  or  simply  by  a  process  of  necrosis  I  would  not  like  to 
say.     The  injections  caused  a  fair  amount  of  pain,  but  the  patient 
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bravely  continued  to  endure  them  for  six  weeks.  Although 
the  ulcerated  surface  kept  clean,  and  was  certainly  sweeter  than 
before,  there  was  ample  evidence  to  shew  that  the  growth  was 
creeping-  up  to  the  mons  veneris,  and  that  the  inguinal  glands 
were  fast  becoming  the  seats  of  secondary  growth.  These 
trials  do  not  encourage  one  to  repeat  the  treatment. 

Violet  Leaves. 

This  method  of  treatment  created  some  sensation  for  a  time, 
partly  no  doubt  owing  to  its  simplicity  (it  is  a  popular  saying 
amongst  the  laity  that  the  cure  for  cancer  will  probably  be  some- 
thing very  simple),  and  partly  from  the  fact  that  a  patient  was 
definitely  stated  to  have  been  cured  by  its  use,  and  her  case 
brought  prominently  before  the  public  by  a  London  daily  paper. 

Judging  from  the  number  of  enquiries  which  I  have  had  on 
the  subject,  it  was  evident  that  people  had  taken  up  the  matter 
seriously,  and  were  anxious  to  follow  our  lead  if  we  could  give 
them  any  encouragement.  Unfortunately  these  hopes  were 
short-lived,  for  after  a  fair  trial  the  treatment  proved  of  no 
benefit. 

The  method  consisted  of  making  an  extract  of  the  leaves  by 
maceration  in  boiling  water,  applying  a  piece  of  lint  soaked  in 
this  extract  on  the  diseased  sui-face,  and  changing  the  dressing 
twice  or  three  times  a  day  according  to  the  amount  of  discharge. 
Uterine  cases  were  treated  by  passing  a  tampon  soaked  in  the 
solution  into  the  vagina,  and  so  brought  in  contact  with  the 
diseased  cervix.  In  no  single  instance  did  any  good  result,  not 
even  relief  from  pain,  and  in  one  case  certainly  the  discharge 
from  the  breast  became  much  more  offensive. 

Marigold  Ointment. 

A  remedy  of  a  somewhat  similar  nature  was  more  recently 
submitted  to  me  for  trial  by  a  gentleman  interested  in  the 
subject,  and  who  had  observed  a  remarkable  cure  in  a  patient 
who  had  an  extensive  ulcer  of  the  leg.  The  nature  of  ulcer, 
whether  epitheliomatous  or  otherwise,  was  not  stated.  The 
patient  in  question,  aged  65,  had  suffered  for  several  months, 
and  was  always  in  pain.     The  treatment  consisted  in  applying 


92  EMPIRICAL  METHODS  ADOPTED 

an  uintnieiit  made  from  the  petals  of  the  flowers  of  African 
marigold.  An  active  principle  was  first  extracted  with  spirit, 
and  this  was  mixed  with  mutton-fat  to  form  an  ointment. 

In  the  written  report  which  I  have  of  the  case  treated  it  is 
there  stated  that  the  man  was  quite  healed  in  nine  months. 
His  relief  from  pain  was  marked  from  the  outset.  I  have  tried 
the  ointment,  but  cannot  report  any  curative  benefit  from  its  use. 
It  formed  a  clean  soothing  application  for  ulcers,  but  they  shewed 
no  signs  of  healing.  I  find  marigold  flowers  quoted  in  the 
American  Pharmacopoeia,  and  credited  with  the  power  of  healing 
ulceration. 

Liquor  Ammon.  Poet. 

My  attention  was  drawn  to  this  drug  as  a  supposed  "  cure  " 
for  cancer  by  a  gentleman  who  made  certain  observations  regard- 
ing its  use  whilst  out  in  Australia.  My  informer  states  that 
while  travelling  in  Northern  Queensland  (I  may  here  mention 
that  this  gentleman  was  formerly  a  medical  student)  he  came 
across  a  man  who  appeared  to  have  a  cancerous  ulcer  of  the 
tongue,  and  was  asked  to  treat  the  case.  The  treatment  which 
suggested  itself  to  him  was  to  "  cauterize  "  the  ulcer,  but  none 
of  the  recognized  caustics  were  at  hand.  He,  however, 
obtained  some  liq.  ammon.  fort.,  which  he  applied  to  the  ulcer. 
He  found  that  the  ulcer  became  clean  and  began  to  heal,  and 
subsequently  got  quite  well. 

His  second  case  was  in  New  South  Wales,  where  he  saw 
a  man  with  a  tongue  to  all  appearance  exactly  similar  to  the 
previous  case.  He  recommended  him  to  go  into  a  hospital  to 
be  treated,  as  there  was  one  only  fifty  miles  away. 

He  heard  nothing  more  of  these  two  men  for  twelve  months, 
but  at  this  period  he  was  told  that  the  second  case  had  been 
diagnosed  as  cancer  by  the  hospital  authorities,  and  had  since 
died.  The  first  man  had  not  had  any  recurrence  of  his  disease. 
His  only  reason  for  supposing  that  the  first  case  was  cancer  was 
that  it  looked  exactly  like  the  second,  and  as  this  one  was 
certified  by  the  hospital  authorities  as  cancer,  he  reasonably 
concluded  that  the  case  he  saw  and  treated  was  likewise  one  of 
cancer.  But  we  know  that  certain  syphilitic  and  tubercular 
affections  of  the  tongue,  even  "teeth  "  ulcers,  resemble  cancer 
so  closely  that  only  the  microscope  can  enable  us  to  arrive  at 
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a  correct  diagnosis.  It  is  easy  to  see  therefore  how  so  many 
different  remedies  have  "  cured  "  isolated  cases,  the  exphmation 
being-  that  they  were  not  cancer  at  all,  for  when  these  same 
remedies  are  tested  on  undoubted  cancer  in  hospitals  no 
"cures"  are  rei^orted.  This  has  been  my  experience  with 
liq.  amnion,  fort.  I  have  tried  it  in  cases  of  ulcerating  mam- 
mary cancer,  but  have  failed  to  get  any  permanent  benefit. 
Its  only  action  was  to  clean  the  surface  and  render  the 
discharge  less  offensive.  I  also  found  the  method  very  painful, 
and  the  patients  so  objected  to  it  that  one  could  scarcely  j^ress 
a  method  which  added  much  to  their  distress  and  little  to  their 
benefit. 

Molasses. 

One  of  the  latest  of  these  empirical  methods  of  treatment 
comes  from  Australia,  viz.,  the  treatment  with  molasses.  The 
origin  of  the  method  is  interesting,  and  the  cases  were  published 
in  the  "Mackay  Standard." 

"Mr.  B.  had  a  growth  in  the  throat,  which  in  six  months 
increased  to  such  an  extent  that  it  nearly  choked  him.  When 
feeding  his  horses  with  a  mixture  of  molasses  and  chaff,  he  put 
some  molasses  into  his  mouth  and  found  that  it  "bit"  the 
affected  part  for  about  ten  minutes.  He  felt  a  slight  rehef 
after  the  first  taste  of  molasses,  and  thought  it  wise  to  continue 
taking  it,  which  he  did  about  three  times  a  day  and  about 
a  teaspoonful  each  time.  In  ten  days  from  taking-  the  first  dose 
of  molasses  the  growth  had  entirely  disappeared,  and  as  this 
happened  in  January  last  (1902)  the  growth  no  doubt  hns  been 
permanently  removed  by  molasses." 

"Mr.  C,  the  second  person  referred  to,  suffered  from 
a  growth  in  the  stomach,  Avhich  caused  him  awful  agony  for 
many  months.  After  hearing  of  Mr.  B.'s  cure,  he  tried  the 
molasses,  and  in  three  months  he  was  comj)letely  cured  and  able 
to  resume  work." 

The  paper  goes  on  to  say  that  the  growth  in  both  cases  had 
previously  been  diagnosed  as  cancer,  and  that  C.'s  case  had 
been  given  up  as  incm-able.  The  latter  patient  took  two  tea- 
spoonfuls  three  times  a  day. 

The  first  question  that  naturally  arises  is  the  correctness  of 
the  diagnosis  in  the  two  cases  mentioned  above.     The  second 
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is,  what  could  there  be  in  molasses  to  modify  the  growth  of,  or 
destroy  cancer  cells  ?  Molasses  is  derived  from  the  sugar-cane. 
The  sugar-cane  is  first  crushed  to  extract  the  juice  ;  this  is  sub- 
sequently concentrated  by  boiling.  When  the  necessary  degree 
of  concentration  is  reached,  the  material  is  poured  out  into 
large  wooden  trays  finely  perforated  at  the  bottom.  As  the 
viscid  mass  cools  the  sugar  crystallizes  from  above  downwards, 
and  a  black  thick  fluid  trickles  through  the  perforations  into 
vessels  placed  beneath  for  its  reception.  This  black  stuft'  is 
molasses,  and  is  the  uncrystallizable  residue  during  the  manu- 
facture of  ordinary  brown  sugar. 

I  am  indebted  to  Dr.  Kellas,  Lecturer  on  Chemistry  at  the 
Middlesex  Hospital  Medical  School,  for  the  following  facts 
regarding  the  composition  of  molasses  : — 

Crystallizable  sugar 40 — 45  % 

Invert  sugar 20  °/o 

Organic  substances,  chieflj'  Betaine — 

CHg^      ^CHo— COOH      .        .        .        .10% 

CH3  — N 

Soluble  ash 4—10  % 

Water 20— 30  °/o 

Insoluble  ash Variable 

Molasses  is  by  itself  quite  harmless,  and  in  fact  it  is  largely 
used  on  the  plantations  for  fattening  animals  and  for  the 
distillation  of  rum.  I  had  some  difficulty  in  getting  any  of  it 
at  first,  but  eventually  obtained  what  seemed  like  ordinary 
black  treacle  from  a  firm  in  London.  Soon  afterwards,  how- 
ever, through  the  interest  of  Mr.  Henry  Morris  in  the  matter, 
I  obtained  some  genuine  molasses  from  Louisiana,  which  I  am 
now  using.  I  am  following  the  directions  of  Dr.  Henzell,  the 
medical  officer  in  charge  of  the  Mackay  Hospital,  Queensland, 
in  its  administration.     They  are  essentially  as  follows : — 

It  must  be  taken  on  an  empty  stomach  four  times  daily  ;  to 
be  given  in  milk  and  water  only,  nothing  else.  The  dose 
should  commence  with  one  drachm,  and  be  gradually  increased 
to  two  ounces.  It  is  essential  that  the  patient  under  treatment 
should  entirely  abstain  from  alcohol,  and  that  the  diet  should 
be  such  as  to  avoid  vomiting  and  diarrhoea.  The  molasses 
must  be  from  cane-sugar — pure  and  unrefined. 
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I  now  have  under  treatment  several  patients  with  carcinoma 
in  different  situations.  They  comprise  seven  uterine,  two  breast, 
one  rectal,  and  one  sarcoma  of  tonsil.  I  apply  the  molasses 
locally  as  well,  i.e.,  the  ulcerated  breasts  are  dressed  with  it  instead 
of  ointment,  and  tampons  soaked  with  it  are  introduced  into  the 
vagina  and  so  brought  in  contact  with  the  ulcerated  cervix. 
The  vagina  is  douched  prior  to  each  application.  This  is 
done  twice,  and  in  cases  with  much  discharge  three  times 
a  day.  The  patients  as  a  rule  do  not  dislike  the  treatment, 
but  it  produces  a  feeling  of  nausea  and  even  sickness  in  some 
cases,  and  others  dislike  the  mechanical  discomfort  which  the 
vaginal  tampons  cause.  A  mild  attack  of  diarrhoea  is  some- 
times produced,  but  this  soon  ceases  when  the  dose  is  lessened 
or  the  treatment  omitted  for  a  couple  of  days.  Some  of  the 
cases  have  been  under  the  treatment  for  nearly  two  months, 
and  although  there  is  practically  no  improvement  it  is  being- 
continued  with  the  hope  that  some  good  may  follow.  I  did 
think  at  first  that  a  case  of  sarcoma  of  the  tonsil  had  some 
relief  from  pain,  coughed  less,  and  breathed  better  after  having 
taken  molasses  for  ten  days,  but  she  has  since  died.  Ulcerated 
surfaces  are  kept  clean,  but  I  have  not  noticed  any  attempt  at 
healmg  ;  it  lessens  the  foetor  of  uterine  discharges,  but  does 
not  affect  the  amount  in  any  way. 

Drugs. 

Very  few  drugs  have  been  used  m  these  wards,  i.e.,  drugs 
credited  with  any  specific  effect  on  cancer.  I  may  mention 
two :  Chian  Tui'pentine  and  Aniline  Chloride.  Mr.  Morris 
prescribes  Chian  turpentine  in  the  following  manner : — 

^    Chian  turpentine j  j 

Sulphuric  ether j  ij 

Take  of  the  above  ^j   and  add  §ix  of  mucilage   of   acacia.     This   makes  a 
§  X  mixture,  of  which  a  dessert  spoonful  is  to  be  taken  three  times  daily. 

The  mixture  is  by  no  means  pleasant  to  take,  and  produces 
sickness  sometimes.  Chian  turpentine  was  at  one  time  boomed 
as  a  "  cure  "  for  cancer.  I  don't  think  much  is  said  for  it  now, 
beyond  the  possibility  of  rendering  discharges  less  offensive. 
A  very  good  patient  with  carcinoma  of  the  cervix  uteri  took 
this  mixture  regularly  every  day  for  nine  months,  when  she 
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begofed  to  leave  it  off.  Her  disease  has  steadily  progressed. 
She  now  has  a  vesieo-vagmal  fistula.  Chian  turpentine  has 
also  been  combined  witli  sulphur  and  given  in  pill  form.  It  is 
better  tolerated  in  this  way,  and  does  not  cause  sickness. 

I  have  used  aniline  chloride  subcutaneously  in  a  ten  per  cent, 
solution  in  dilute  alcohol.  Ten  drops  were  injected  twice 
a  week.  Two  cases  of  mammary  carcinoma  were  thus  treated, 
but  I  did  not  observe  any  benefit  from  its  use. 

General  Management  of  Cases. 

The  symptom  which  one  has  almost  constantly  to  treat  in 
these  advance  cases  is  pain.  It  is  remarkable  how  pain 
diminishes  after  the  patients  have  been  in  the  wards  for  a  few 
days.  The  mere  fact  of  their  being  made  comfortable,  sooth- 
ingly dressed,  and  regularly  douched  when  necessary  accomits 
for  this  change.  Many  applications  are  used  to  sooth  painful 
ulcerations.  I  find  an  ointment  of  eucaine,  5  grs.  ad  J  j,  and 
vaseline  of  great  service.  I  sometimes  use  orthoform  where 
there  is  much  offensive  discharge.  There  is  no  better  douche 
than  Sanitas  in  uterine  cases  and  as  an  irrigation  for  external 
ulcerations.  It  diminishes  any  foetor  almost  immediately.  Weak 
spirit  and  water  make  an  excellent  wash  for  f ungating  surfaces ; 
the  tissues  are  hardened,  and  the  foetor  and  discharge  are 
greatly  diminished.  A  wash  of  weak  perchloride  of  mercury  is 
also  very  useful  in  these  cases.  Patients  with  vesico-vaginal 
fistulse  often  complain  of  a  good  deal  of  smarting  and  pain  in 
the  vulva,  due  to  the  constant  dribbling  of  m-ine.  The  skin  is 
often  superficially  excoriated.  A  perchloride  wash  and  a  sub- 
sequent dressing  of  eucaine  and  vaseline  give  the  patients  much 
relief.  In  rectal  cases  a  suppository  containing  vaseline, 
eucalyptol,  and  iodoform  is  very  useful,  but  if  there  be  much 
pain  quarter  or  half  grain  morphia  suppositories  must  be  used. 
The  intensity  of  pain  in  different  patients  and  the  manner  in 
which  each  patient  reacts  to  pain  are  so  variable  that  one  has 
to  meet  each  case  accordingly.  As  I  said  before,  pain  diminishes 
considerably  in  some  patients  after  they  are  comfortably  housed 
and  skilfully  nursed;  but  later  on,  and  in  others  from  the 
outset  of  admission,  somethinor  more  has  to  be  done  to  oive 
them  relief.     My  rule  is  to  start  with  the  mildest  anodyne  and 
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to  leave  morphia  to  the  very  last,  falling  back  upon  the 
latter,  so  to  speak,  as  a  final  resource.  Ovu-  patients  look  nuich 
better  and  keep  much  better  nowadays  than  when  morphia 
used  to  be  given  nhnost  indiscriminately.  Patients  who  are 
given  morphia  regularly  two  or  three  times  a  day  become 
absolute  wrecks.  Pain  is  relieved  it  is  true,  but  owing  to 
the  moral  inversion  of  the  patient  she  is  unable  to  withstand 
the  slightest  ache,  or  even  thought  of  pain,  and  so  craves 
for  the  drug.  To  satisfy  the  patient  the  drug  has  to  be  repeated 
at  more  frequent  intervals  or  in  larger  doses,  until  at  last 
all  appetite  is  lost,  anaemia  and  emaciation  are  hastened,  and 
the  sallow  corpse-like  spectacle  is  produced  which  one  knows 
too  well. 

I  find  a  mixture  of  phenacetin  and  citrate  of  caffeine  most 
excellent  for  the  relief  of  the  milder  forms  of  pain  and  dis- 
comfort, in  fact  the  majority  of  the  patients  in  the  Cancer 
Wing  get  all  -  the  relief  necessary  from  it,  and  never  require 
anything  else  from  first  to  last.  In  other  cases  of  a  more  severe 
type  opium  is  given,  either  in  pill  or  liquid  form,  and  I  find 
liq.  opii.  sed.  ten  minims  with  Hst.  Caryoph.  of  the  Hospital 
Pharmacopoeia  very  agreeable  to  the  patients.  Of  the  numerous 
hypnotics  very  few  are  used,  as  the  patients  are  usually  not 
kept  awake  by  pain  ;  those  that  I  sometimes  give  are  sulphonal, 
trional  (hydrol),  and  paraldehyde. 

There  does  come  a  time  in  many  cases  when  morphia  has  to 
be  given,  and  one  usually  begins  with  very  small  injections,  two 
and  three  minims  at  the  most.  Patients  do  not  become  slaves 
to  morphia  when  it  is  given  judiciously,  that  is,  only  given  when 
pain  cannot  be  relieved  by  anything  else,  and  when  after  a  study 
of  the  patient  you  know  for  certain  that  he  or  she  is  really  in 
pain. 

The  most  difficult  patients  to  deal  with  are  those  who  have 
had  morphia  at  their  homes,  ordered  to  be  given  regularly  two  or 
three  times  a  day.  When  they  come  to  the  Cancer  Wing  they 
expect  to  have  it  in  the  same  way,  but  they  are  soon  "nursed  " 
into  better  methods,  and  realize  for  themselves  how  much  better 
they  are  with  less,  and  in  some  cases  without  it  altogether. 
It  would  be  cruel,  however,  to  withhold  the  use  of  so  valuable 
a  drug  when  one  feels  that  its  administration  would  be  really 
useful. 
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There  are  cases  who  suffer  so  acutely  that  morphia  has  to 
be  giveu  even  in  large  doses.  I  have  a  young-  woman  of 
thirty,  whose  leg  was  amputated  for  sarcoma.  She  now  has  a 
recurrence  in  the  opposite  thigh.  She  is  naturally  most  bright 
and  cheerful,  and  when  she  is  free  from  pain  you  could  scarcely 
tell  by  looking  at  her  face  that  she  was  so  seriously  affected. 
But  she  suffers  periodic  attacks  of  most  excruciating  pain, 
which  sometimes  last  for  days.  During  the  attack  I  have  to  keep 
her  almost  narcotized,  but  as  soon  as  it  is  over  she  becomes 
as  bright  and  cheerful  as  ever,  eats  well,  and  is  quite  happy. 

Sickness  is  a  very  trying  complication  in  advanced  cancer 
cases,  more  especially  in  uterine  carcinoma ;  equally  difficult 
is  it  to  treat,  and  in  the  majority  of  cases  nothing  will  stop  it. 
Patients  are  often  hurried  to  their  end  by  the  onset  of  this 
complication.  Bismuth  and  morphia  or  hydrocyanic  acid  give 
relief  in  some  cases,  in  others  cocaine  and  oxalate  of  cerium  in 
half  or  one  grain  pills  half  an  hour  before  food.  I  have  found 
tincture  of  iodine,  one  drop  in  half  an  ounce  of  water,  of  use  in 
some  cases.  A  liquid  diet  should  always  be  given  when  sick- 
ness comes  on. 

Haemorrhage  is  another  frequent  complication,  especially  in 
uterine  cases,  and  sometimes  is  the  direct  cause  of  death.  Mild 
attacks  are  usually  stopped  by  hot  or  cold  douching  ;  more 
severe  ones  require  some  drug  in  addition.  An  infusion  of 
matico  leaves  or  a  solution  of  perchloride  of  iron  will  generally 
meet  the  case  ;  but  if  not,  plugging  the  vagina  with  gauze  will 
seldom  fail  to  stop  it.  Repeated  haemorrhages  soon  tell  on 
these  patients ;  they  seldom  rally  from  them,  and  often  die  quite 
suddenly. 

Some  forms  of  uterine  carcinoma  tend  to  f ungate  and  break 
down,  and  so  lead  to  copious  and  most  offensive  discharges. 
These  are  the  patients  who  get  hectic  temperatures,  marked 
cachexia,  and  slow  septic  poisoning.  These  cases  are  much 
benefited  by  scraping  away  all  the  fungous  mass  and  applying 
solid  zinc  chloride.  The  vagina  is  then  douched  and  lightly 
plugged  for  twelve  hours.  Subsequent  douching  with  Sanitas 
removes  practically  all  foetor.  The  operation  may  be  repeated 
on  the  patient  as  often  as  necessary. 

I  have  now  operated  in  this  way  on  several  cases  and  been 
much    struck   with   the   improved    general    condition    of    the 
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patients.  The  benefit  is  maintained  for  several  months,  during 
which  time  the  appetite  improves,  temperature  falls  to  normal, 
or  nearly  so,  and  general  comfort  and  well-being  are  materially 
enhanced.  The  high  temperatures  which  patients  get  during 
the  course  of  cancer  seem  invariably  to  be  due  to  sepsis.  In  the 
foul  poisonous  discharges  which  come  from  a  carcinomatous 
uterus  or  breast,  or  from  breaking-down  glands  in  the  neck, 
pathogenic  organisms  are  of  course  found. 

I  have  analyzed  the  notes  and  temperature  charts  of  800  cases 
of  malignant  disease,  comprising  carcinomata  and  sarcomata  of 
various  parts  of  the  body,  and  the  conclusion  which  I  have 
drawn  from  them  is  that  an  intermittent  temperature  is  invari- 
ably present  in  cases  with  ulceration  and  discharge.  The 
cases  of  uterine  carcinoma  with  foul  discharges  have  the 
highest  temperatures,  and  they  are  the  ones  which  are  so  dis- 
tinctly beneiited  by  scraping  and  treating  with  zinc  chloride. 
It  has  been  stated  that  patients  with  lympho-sarcoma  are  prone 
to  high  temperatures,  but  the  cases  in  my  analysis  do  not 
bear  out  that  statement.  Patients  with  vaginal  discharges 
require  to  be  protected  with  some  material  which  will  absorb 
and  deodorize  the  discharge. 

The  dieting  of  patients  with  inoperable  cancer  is  a  matter 
of  some  importance.  As  a  rule  it  is  best  to  avoid  a  rich  stimu- 
lating diet,  especially  one  rich  in  nitrogenous  elements.  From 
a  physiological  standpoint  these  patients  naturally  require  a 
mmimum  amount,  seeing  that  they  are  practically  inactive,  the 
majority  of  them  keeping  constantly  to  their  beds.  A  stimu- 
lating nitrogenous  diet,  besides,  might  possibly  increase  the 
activity  of  the  malignant  growth.  Plain,  easily  digested  food 
is  therefore  best,  with  a  very  small  amount  of  alcohol  for  those 
who  care  for  it. 

The  value  of  alcohol  in  cases  of  cancer  is  a  debatable  one. 
I  do  not  think  that  any  one  would  advise  large  quantities  of  it 
for  these  patients.  All  our  cases  who  care  for  it  are  allowed 
ale  or  stout  with  their  dinner.  I  have  often  seen  patients 
absolutely  unable  to  take  any  food  at  all  from  loss  of  apj)etite 
still  able  to  take  and  enjoy  a  glass  of  stout.  Other  cases  prefer 
a  little  brandy,  and  I  am  distinctly  of  opinion  that  a  little 
brandy  is  helpful  to  these  people  at  certain  periods  of  their 
disease.     Some  arrive  at  a  stage  when  food  is  absolutely  loath- 
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some  to  them,  and  often  a  little  brandy — say  half  an  ounce  in 
■^vater — will  g-ive  a  little  appetite,  and  enable  them  to  enjoy  a 
montliful  or  two  of  food  which  otherwise  would  be  unpossible. 
Alcohol  used  in  this  way  does  them  no  harm,  but  on  the  contrary 
some  good.  Apart  from  these  considerations,  we  know  that  the 
days  of  these  unfortunate  patients  are  limited  to  a  few  months, 
or  a  year  or  two  at  the  most ;  why  therefore  should  we  deprive 
them  of  anything  which  can  be  a  source  of  comfort  or  satisfac- 
tion to  them  ?  The  medical  man  will  be  guided  in  the  amount 
allowed  by  the  temperament  and  general  condition  of  the 
patient,  in  the  same  way  that  he  considers  the  dosage  of  any 
other  drug  he  uses. 

The  dieting  of  rectal  cases  has  to  be  conducted  on  careful 
lines.  These  should  not  have  coarse  foods,  w^hich  tend  to 
produce  much  residual  matter,  for  obvious  reasons.  The 
bowels  shoidd  be  duly  regulated  with  mild  aperients,  and 
an  occasional  gentle  wash  out  of  the  lower  bowel  with  warm 
soap  and  water  adds  greatly  to  the  patients'  comfort.  With 
these  precautions  cases  of  rectal  carcinoma  go  for  many  months 
in  comfort  and  freedom  from  obstruction,  and  indeed  a  great 
many  die  from  the  effects  of  visceral  complications  without  any 
symptoms  of  obstruction  ;  but  on  the  other  hand  there  are  cases 
in  which  the  growth  tends  to  fungate  within  the  lumen  of  the 
bowel  and  produces  early  obstruction.  These  cases,  when  the 
new  growth  is  within  reach,  can  be  treated  mth  advantage  in  the 
same  way  as  the  fungating  uterine  carcinomata,  viz.,  by  scraping 
with  a  sharp  spoon,  and  the  application  of  solid  chloride  of  zinc. 
Months  of  comfort  are  thereby  gained,  with  greatly  improved 
general  health,  and  the  need  for  colotomy  may  be  postponed. 
Apart  from  obstruction  colotomy  is  needed  in  those  cases  of 
rectal  carcinomata  in  which  the  growth,  either  from  invading 
the  external  sphincter  ani  or  growing  through  the  anus,  leads 
to  incontinence.  These  patients  are  rendered  very  uncomfort- 
able by  the  constant  escape  of  flatus  and  liquid  faeces ;  a  suc- 
cessful colotomy  prevents  this,  and  prolongs  the  patients^  well- 
being. 

In  offering  a  few  remarks  on  the  subject  of  colotomy,  I  am 
not  going  to  compare  either  method  as  a  surgical  procedure, 
but  shall  confine  my  remarks  solely  to  the  after  condition  of  the 
patient.     Is  the  patient  better  off  with  a  lumbar  or  inguinal 
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colotomy  fi'oin  the  point  of  view  of  being*  able  to  look  after 
himself  or  herself  ?  What  is  the  opinion  of  the  sister  and 
nurses  who  have  to  look  after  them  ?  I  find  that  patients  with 
inguinal  colotomy  are  better  able  to  keep  themselves  clean. 
When  the  bowels  are  acting  regularly,  and  the  motions  are  of 
normal  consistency,  they  always  know  when  to  remove  the 
dressing,  and  with  a  porringer  at  hand  have  no  difficulty  in 
avoiding  contamination.  They  can  see  exactly  what  is  occur- 
ring. On  the  other  hand,  with  the  artificial  anus  at  the  back, 
I  find  the  patients  cannot  tell  with  the  same  certainty  when  to 
be  on  the  look-out,  with  the  result  that  motions  are  often  passed 
into  the  dressings,  with  soiling  of  the  patient's  back.  They 
cannot  see  what  is  occurring.  They  cannot  use  a  porringer  in 
the  same  way  that  patients  with  inguinal  colotomy  can.  They 
cannot  lie  on  their  backs  with  the  same  comfort.  It  is  true 
that  the  natural  anus  is  not  seen ;  but  there  is  this  great 
difference,  oiie  is  natural  the  other  artificial.  The  natural  one, 
with  its  muscular  and  nervous  apparatus  intact,  does  not 
require  the  aid  of  sight ;  but  the  artificial  one,  with  neither  of 
these  adjuncts  present,  is  certainly  aided  by  the  sense  of  sight, 
and  of  this  the  patients  always  take  advantage.  The  sister  and 
nurses  all  tell  me  that  they  find  it  easier  to  manage  patients 
with  an  artificial  anus  in  the  inguinal  region  than  those  with 
an  anus  in  the  lumbar  region,  and  they  believe  that  the  patients 
are  more  comfortable  with  the  former. 

Vesico-uterine  and  vesico-vaginal  fistulte — the  frequent 
complications  of  uterine  cancer — do  not  as  a  rule  give  rise  to  as 
much  personal  discomfort  as  might  be  expected ;  as  all  the 
urine  trickles  out  of  the  bladder  as  fast  as  it  enters  it,  there 
seldom  is  any  distressing  cystitis. 

Most  of  my  remarks  have  been  made  more  in  reference  to 
the  treatment  of  female  patients,  as  we  admit  four  times  the 
number  of  female  to  male  patients  in  our  Cancer  Wards.  This 
is  due  to  the  fact  that  the  accommodation  is  so  arranged. 
The  general  principles  of  treatment  of  male  patients  are  much 
the  same,  viz.,  to  relieve  pain,  check  haemorrhages,  counteract 
foetor — in  fact  do  everytliing  to  make  them  as  comfortable  as 
possible. 

From  time  to  time  rarer  complications  arise  which  require 
attention,  although  too  often  very  little  can  be  done.     Cases 
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sometimes  suffer  from  marked  respiratory  obstruction,  due  to  the 
pressm-e  on  the  trachea  of  enlarged  cervical  glands,  which  may 
form  a  dense  collar  round  the  neck,  rendering  tracheotomy  quite 
impossible.  The  administration  of  oxygen  every  four  hours,  or 
oftener  if  needed,  gives  much  relief. 

I  now  have  a  patient,  a  girl  of  18,  with  a  growth  of  the 
thyroid,  presumably  sarcoma  or  thyroid  cancer,  occupying  the 
entire  front  of  the  neck,  extending  from  the  hyoid  bone  to 
the  sternum.  Her  breathing  is  now  greatly  obstructed,  but 
oxygen,  given  at  very  frequent  intervals,  always  relieves  her. 

Septic  rashes  sometimes  occur  over  the  buttocks  in  carcinoma 
of  the  rectum  and  anus,  and  on  the  arms  and  chest  in  ulcerating 
mammary  cancer.  This  causes  much  irritation,  for  which  cala- 
mine lotion  is  as  good  a  sedative  application  as  any. 

Now  and  again  a  case  develops  acute  mania.  These  have  to 
be  isolated  and  constantly  supervised.  Patients  do  not  live 
very  long  in  this  state,  for  they  are  quickly  exhausted  from 
their  wild  struggles  and  shrieking,  and  death  quickly  puts  an 
end  to  the  scene.  Morphia  has  to  be  given  when  they  are  very 
noisy  and  restless. 

In  the  late  stages  some  patients  get  oedema  of  the  legs 
in  various  degrees.  A  uniformly  applied  bandage  from  the 
toes  upwards  is  appreciated  by  these  patients.  Some  of  the 
most  distressing  cases  are  those  with  the  enormous  oedematous 
arms  which  arise  from  pressure  on  the  axillary  vein  and 
lymphatics  in  mammary  cancer.  The  condition  occurs  oftener 
in  cases  which  have  never  been  operated  upon.  The  limb 
becomes  heavy  and  unwieldy  and  a  source  of  much  pain. 
The  entire  removal  of  the  limb  has  been  carried  out  by  Berger's 
method  and  has  given  satisfactory  results.  I  have  not  myself 
seen  the  operation  performed  for  this  condition,  nor  have  1  seen 
any  cases  in  which  it  had  been  done.  Short  of  this,  one  can 
only  support  the  limb  in  the  most  comfortable  position  for  the 
patient,  and  relieve  pain  by  the  various  methods  indicated 
above. 

One  might  go  on  ahnost  indefinitely  enumerating  the 
various  ills  to  which  these  patients  are  liable.  I  think  that 
I  have  indicated  the  commoner  symj)toms  and  the  complica- 
tions which  have  to  be  treated,  and  I  do  not  think  that  I  have 
overlooked  anv  condition  in  which  something  could  be  done  for 
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the  patient's  comfort.  As  we  watch  these  patients  day  by  day 
and  view  their  afflictions  both  great  and  small,  the  spell  of 
hopelessness  is  sometimes  broken  by  the  cheerfulness  of  some 
isolated  patient — a  cheerfulness  which  sends  its  light  like 
a  ray  of  sunshine  into  the  surrounding  gloom,  and  makes  us 
feel  that  our  treatment,  though  not  "a  cure,"  is  3^et  not 
altogether  in  vain. 


HEREDITY  IN   CANCER. 

By  W.  T.  HILLIER   and   I.   TEITSCH. 


I. — Introduction. 

In  collecting-  cases  from  the  cancer  records  dating  from  1856 
to  1902  for  the  purpose  of  investigatin<r  the  occurrence  of 
heredity  in  cancer  patients,  we  have  had  a  historical  interest 
in  continuing  research  which  had  practically  originated  in  the 
Middlesex  Hospital,  but  we  have  also  obtained  data  which  deal 
with  other  questions  besides  heredity,  such  as  age  incidence. 
This  Paper  is  to  be  regarded  as  preliminary,  and  gives  no  con- 
clusions ;  but  the  opinions  expressed  by  Professor  Karl  Pearson 
in  the  Paper  following  this  are  based  on  figures  from  this 
investigation. 

The  simultaneous  occurrence  of  tuberculosis  was  noted  in 
order  to  elucidate  its  numerical  relationship  to  the  cancer 
incidence  in  the  family  of  cancer  patients,  and  to  enable 
a  conclusion  to  be  arrived  at  as  to  how  far,  if  at  all,  a  causal 
connection  between  the  two  diseases  can  be  established.  No 
more  than  allusions  to  the  literature  of  this  subject  is  given 
here. 

Without  going  into  the  question  at  present  as  to  whether 
heredity  plays  any  role  in  the  causation  of  cancer,  we  consider  it 
advisable  to  state  that  generally  we  agree  with  former  workers 
on  this  subject,  who  consider  that  not  only  those  characters 
which  have  been  inherited  by  parents  from  ancestors  may  be 
transmitted  to  the  children,  but  also  those  variations  which 
have  been  acquired  during  the  lifetime  of  the  parents ;  and 
further,  that  any  structure  which  has  once  varied  in  a  particular 
way  is  henceforth  liable  to  take  on  this  variation  again ;  and 
therefore  if  cancer  were  merely  a  morphological  variation  of  the 
tissues  it  can  be  regarded  as  a  variation  under  this  law. 
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If  cancer  as  such  were  inherited,  one  would  expect  to  find 
it  also  in  ii  congenital  and  infantile  form,  or  at  least  that  it 
would  appear  in  quite  young-  people.  But  the  inheritance  of 
a  tendency  to  disease  is  not  the  same  thing-  as  the  inheritance 
of  the  disease  itself,  and  so  the  fact  that  the  children  of 
parents  suffering-  from  cancer  are  often  attacked  at  a  similar 
ag-e  to  that  of  their  parents  is  explicable.  The  hereditary 
factor  in  cancer,  therefore,  resolves  itself  into  the  inheritance 
of  a  predisposition  to  cancerous  disease. 

Now  the  inheritance  of  a  predisposition  has  been  recently 
denied  on  the  authority  of  Weismann's  theory.  Taking-  tuber- 
culosis for  example,  it  was  said  that  it  was  not  the  predis- 
position to  the  disease,  but  the  tubercle  bacillus  itself  which 
was  handed  down.  The  predisposition  could  only  according-  to 
this  theory  reside  in  somatic  cells,  not  in  germ  cells,  and  hence 
the  latter  could  not  transmit  it. 

It  seems  as  probable  to  us  that  in  a  condition  like  chronic 
tuberculosis  the  effects  might  weaken  the  germ  cells  along  the 
same  lines  as  they  weaken  the  general  tissues  of  the  body ;  and 
as  the  resistance  of  the  body  in  general  to  a  special  micro- 
organism and  its  products  becomes  less  and  less,  so  also  that  of 
the  germ  cells  becomes  the  same,  and  thus  from  parental 
disease  the  offspring  inherits  a  peculiar  susceptibility  to  one 
special  disease. 

In  the  case  of  cancer,  leaving  out  of  consideration  any 
theory  as  to  its  origin  apart  from  heredity,  its  influence  on  the 
germ  cells  might  in  a  similar  way  be  imagined,  even  if  its 
external  manifestation  in  the  parent  organism  had  not  yet 
developed  or  was  remaining  there  in  a  latent  state. 

The  question  of  heredity  of  cancer  in  animals  should 
undoubtedly  receive  attention,  and  as  they  usually  propagate 
their  species  at  relatively  short  intervals  the  investigation 
would  be  less  difl&cult  than  with  man. 

When  one  comes  to  the  question  of  the  relation  of  tuber- 
culosis and  cancer  to  one  another,  one  finds  in  the  normal 
processes  help  and  guidance  in  consideration  of  the  abnormal. 
The  meaning  of  Cuvier's  law  of  correlation  is  that  unity  of 
nutrition  exists  among  all  the  parts  of  every  living  organism,  so 
that  changes  of  nutrition  affecting  an  individual  part  necessarily 
react  on  other  parts. 
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Leaving  these  general  considerations  we  would  lay  special 
stress  on  the  fact  that  our  cases  are,  so  far  as  we  can  judge, 
undoubted  eases  of  carcinoma,  verified  partly  by  post-mortem 
examination  and  partly  by  microscopic  examination.  As  the 
cases  were  submitted  to  the  scrutiny  of  two  workers,  the 
personal  equation  can  be  considered  an  element  of  correction. 
In  all  ouj-  cases  complete  notes  were  taken  as  far  as  possible 
regarding-  the  occurrence  of  cancer  in  the  members  of  the  same 
family.  The  difficulty  in  considering  the  cases  of  hospital 
patients,  belonging  as  they  do  to  the  poorer  classes,  is  that  they 
are  very  often  through  external  circumstances  removed  from 
immediate  contact  with  their  parents  at  an  early  age,  and  are 
absolutely  ignorant  about  previous  disease  occurring  in  their 
families,  and  thus  the  real  percentage  must  be  considerably 
above  the  percentage  obtained. 


II. — Historical  Review  of  Opinions  held  as  to  Heredity 
IN  Malignant  Disease. 

The  opinions  given  on  this  subject  of  heredity  in  cancer 
may  be  generally  brought  into  three  categories,  although  no 
hard  and  fast  lines  can  be  drawn. 

There  are,  firstly,  authors  who  are  convinced  of  the  im- 
portance of  inheritance  in  cancer  ;  secondly,  those  who,  although 
recognizing  inheritance  as  a  factor  in  the  etiology  of  cancer,  do 
not  consider  it  worth  much  attention ;  thirdly  are  the  wi'iters 
who  do  not  believe  that  inheritance  plays  any  part  in  the 
occurrence  of  cancer.  We  intend  to  quote  their  views  according 
to  this  threefold  classification. 

On  looking  back  on  the  older  statistics  on  heredity  in  cancer 
we  are  faced  by  the  difficulty  as  to  whether  cases  recorded  were 
really  carcinoma  or  were  sarcoma.  Care  has,  therefore,  been 
taken  to  quote  only  from  those  authors  who  were  aware  of  the 
pathological  distinction.  When  we  come  to  more  recent  years, 
where  the  differences  in  the  various  forms  of  malignant  disease 
are  generally  recognized,  this  difficulty  is  abolished,  and  the 
figiu-es  and  opinions  given  can  be  accepted  wdthout  any  such 
restrictions. 
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One  of  the  first  to  draw  attention  to  the  comparative 
frequency  of  inheritance  of  predisposition  to  cancer  was  Sir 
James  Pti^vt,  tlirouo-li  wlioso  brilliiint  oh.stTvation  and  most 
acute  pathological  skill  this  question  was  brought  into  promi- 
nence. 

As  far  back  as  1857  Paget  (-6)  published  an  account  of  the 
cancer  incidence  in  the  families  of  411  patients,  and  found  that 
254  cancer  patients  shewed  23-6  per  cent,  inheritance  of  cancer 
and  other  tumoui-,  that  147  patients  with  non-cancerous  and 
non-recurrent  tumours  had  18-3  per  cent,  of  cancer  and  other 
tumours  amongst  their  relatives,  while  in  10  patients  of  non- 
cancerous but  recui-rent  tumours  he  found  60  per  cent,  had 
carcinoma  in  their  family. 

From  the  above-mentioned  60  families  (representing  23-6  per 
cent,  of  the  254  cancer  patients),  not  less  than  57  had  other  mem- 
bers diseased  with  cancer,  whereas  from  the  27  families  (18-3  per 
cent,  of  147  patients)  with  non-recurrent  and  non-cancerous 
tumours  there  were  only  12  who  had  relatives  with  tumours 
like  their  own.  The  comparison  of  the  respective  probability 
of  hereditary  transmission  would  therefore  be  as  22*4  per  cent, 
for  the  cancerous  to  8-2  per  cent,  for  the  non-cancerous. 

Velpeau  (^^),  in  his  book  written  in  1858,  said:  "  More  than 
a  third  of  my  cancer  patients  had  a  cancer  history  in  their 
families.  I  have  seen  a  family  in  which  the  mother  died  of 
cancer  of  the  breast,  her  three  daughters  were  all  attacked  with 
the  same  disease  in  the  same  place  between  the  ages  of  thirty 
and  forty  years."  "But  how,"  he  continued,  "does  the 
hereditary  nature  of  the  disease  become  established?"  On 
this  subject  we  are  entirely  ignorant,  and  there  is  nothing  at 
first  sight  to  shew  whether  there  will  or  will  not  be  any 
manifestation  of  the  disease  in  the  descendants  of  those  who  are 
unfortunately  affected  with  it. 

Lebert  (^^)  in  1851  gave  the  percentage  of  inheritance  in 
cancer  as  8-3. 

In  1862  Baker  {^)  published,  under  the  direction  of  Paget, 
a  contribution  to  the  statistics  of  cancer,  comprising  500  cancer 
patients.  The  cases  were  all  recorded  by  Sir  James  Paget,  and 
were  partly  his  hospital  patients  and  partly  his  private  ones,  in 
the  proportion  of  2  to  3.  They  were  diagnosed  by  him,  and 
the    growth   removed    and   microscopically   examined.      From 
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322  cases  it  was  possible  to  obtain  an  account  of  their  families, 
and  78,  i.e.,  24-2  per  cent.,  had  cancerous  relatives. 

Sibley  (-^)  in  1859  recorded  520  cases,  305  of  which  were  able 
to  give  information  as  regards  their  families.  In  34  instances, 
i.e.,  8*75  per  cent.,  cancer  could  be  traced  in  relatives.  The 
distribution  was  as  follows  : — 

No.  of  cases 
Cancer  traced  in . . . 

The  hereditary  taint  in  question  was  arranged  as  foUows  : — 
On  the  father's  side    ...          ...         ...         ...         ...       7 

On  the  mother's  side  ...  ...         ...         ...          ...     19 

On  both  sides  ...  ...  ...  ...  ...  ...       1 

Not  noted         ...          ...         ...         ...         ...         ...       5 

Total       32 

Warren  (•^-)  gave  as  early  as  1837  an  account  of  a  remarkable 
case  where  the  grandfather  died  of  cancer  of  the  lip,  the  son 
had  cancer  of  the  breast,  his  two  sisters  cancer  of  the  breast, 
a  daughter  of  one  of  them  cancer  of  the  breast,  and  the 
daughter  of  the  son  cancer  of  the  breast. 

Virchow,  in  his  famous  work  "Die  krankhaften  Gresch- 
wiilste,"  1863,  says  :  "  In  carcinoma  there  is  undoubtedly  a  pre- 
disposition ;  that  which  is  inherited  is  a  predisposition,  not  the 
disease  itself,  for  if  the  disease  itself  were  inherited  then  one 
should  expect  its  appearance  in  the  descendant  much  earlier." 

Cooke's  (^j  experience  (1865)  in  his  patients  points,  according 
to, his  statement,  to  an  hereditary  incidence  of  1  in  4,  just  as 
Paget's  cases. 

A  most  extraordinary  family  history  is  given  by  Broca  (^)  in 
1866  relating  to  the  family  of  a  physician  whom  he  knew. 
A  lady  died  of  cancer  of  the  breast ;  her  four  daughters  died 
also  of  cancer,  two  of  cancer  of  the  liver,  and  two  of  cancer 
of  the  breast.  This  was  the  second  generation.  One  of  the 
daughters  had  three  unmarried  daughters ;  a  second  had  five 
daughters  and  two  sons,  and  one  of  the  sons  died  from  cancer 
of  the  stomach ;  a  third  daughter  also  had  five  daughters  and 
two  sons.  Of  these,  all  five  daughters  died  of  cancer :  three  of 
cancer  of  the  breast,  one  of  cancer  of  the  uterus,  and  one  of 
cancer  of  the  liver.     In  the  fourth  generation  one  daughter 
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diocl  of  cancer.  It  woiikl  have  been  exceedingly  interesting 
to  have  had  more  detailed  notes  as  to  the  customs,  food, 
peculiarities,  etc.,  of  this  remarkable  family,  and  as  to  whether 
the  members  had  much  social  intercourse. 

In  a  memorable  discussion  on  cancer  before  the  Pathological 
Society  of  London  in  March  1874,  the  question  of  heredity 
played  a  prominent  part  and  gave  rise  to  a  thorough  (exhaustive) 
discussion.  De  Morgan  ("^)  considered  heredity  as  one  of  the 
reasons  for  not  regarding  carcinoma  as  a  mere  local  disease. 
He  contended  that  carcinoma  is  more  often  inherited  than  was 
generally  acknowledged.  He  found  sufficient  proof  for  it  to 
allow  one  to  reckon  this  as  one  of  its  causal  factors.  Moreover, 
in  a  great  number  of  cases,  although  no  proof  can  be  found  of 
the  existence  of  disease  in  a  progenitor,  it  can  be  traced  in 
collaterals,  so  it  seemed  to  him  reasonable  to  conclude  that  in 
such  instances,  although  the  common  parent  might  not  have 
lived  long  enough  to  develop  the  disease,  it  was  present 
potentially.  Nor  is  it  contrary  to  reason  to  conclude  that  the 
constitutional  predisposition,  whatever  that  may  be,  is  often 
present  without  the  disease  becoming  developed.  This  must  be 
the  case  where  a  disease  or  peculiarity  has  skipped  one  or  more 
generations.  The  peculiarity  of  the  grandfather  may  reappear 
in  the  grandson  though  not  in  the  father,  yet  the  transmission 
must  come  through  the  father. 

Paget  (-^),  who  took  a  most  active  part  in  the  discussion  of 
cancer,  attached  the  utmost  importance  to  heredity.  In  his 
opinion  every  fourth  cancer  patient  was  able  to  give  a  record  of 
the  disease  in  his  family.  He  even  goes  so  far  as  to  say  that  it 
is  not  possible  to  conceive  of  the  origin  of  cancer  except  by 
inheritance.  Referring  to  Mr.  Baker's  (-^j  ptiper,  he  asserts  that 
cancer  is  quite  specific  in  the  manner  of  inheritance.  The 
ordinary  non-cancerous  tumours  appear  in  the  offspring  in  the 
same  place  as  a  rule,  but  in  cancer  this  is  not  so.  In  Baker's 
paper  half  the  cancer  cases  which  passed  from  the  progenitor 
to  the  offspring  affected  the  same  organ,  in  this  case  affecting 
almost  exclusively  the  uterus  and  the  breast.  In  the  other 
half,  which  are  the  more  characteristic  in  this  respect,  there  is 
no  rule,  and  as  a  corroboration  of  this  he  gives  a  striking 
instance  :  A  lady  died  of  cancer  of  the  stomach,  also  one  of  her 
daitghters;  another  daughter  died  with  cancer  of  the  breast; 
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and  of  her  grandchildren,  two  died  of  cancer  of  the  breast,  two 
of  cancer  of  the  uterus,  one  of  cancer  of  the  bladder,  one  of 
cancer  of  the  axillary  o-laiids,  one  of  cancer  of  the  stomach,  and 
one  of  cancer  of  the  rectum.  In  this  particular  way  of  transmis- 
sion Paget  finds  a  great  similarity  to  the  hereditary  transmission 
of  gout  and  tuberculosis.  He  says :  "  The  gout  of  the  parent  may 
appear  in  all  the  various  organs  of  the  offspring ;  never,  it  may 
be,  in  the  great  toe  of  one  of  them,  but  in  the  joint  of  one,  in 
the  skin  of  another,  in  the  bronchial  tubes  of  a  third,  and  in 
the  pulmonary  tissues  of  another." 

Extensive  statistical  work  on  cancer  regarding  inheritance 
has  been  done  by  Roger  Williams  (''"').  In  the  first  series  of 
his  investigations,  in  1892,  he  reported  136  cases  of  carcinoma 
of  the  breast  with  an  inherited  proportion  of  29*2  per  cent. 
He  records  48  cases  in  33  families :  19  of  cancer  of  the  breast, 
6  internal,  4  uterine,  2  hepatic,  2  of  oesophageal,  and  of  all 
others  15.  In  eight  cases  more  than  one  relation  was  affected; 
in  four  cases  there  was  a  history  of  carcinoma  in  the  families  of 
both  father  and  mother.  He  found  a  multiple  history  in 
successive  generations  in  6  per  cent.,  a  direct  inheritance  in 
8  per  cent. 

He  refers  to  Broca's  remarkable  case,  and  compares  it  with 
the  cancer  mortality  for  the  same  number  of  people  belonging 
to  the  general  population  at  the  corresponding  periods  of  life. 
The  propprtion  is  as  15  to  1,  and  he  concludes  that  the  heredity 
increased  the  predisposition  15  times. 

Again,  in  comparing  the  proportion  of  cases  with  family 
history  of  cancer  among  the  cancerous  and  the  non-cancerous, 
he  finds  in  94  non-cancerous  patients  a  family  history  of  cancer 
in  14  per  cent.,  against  27"2  in  the  cancerous ;  thus  the  liability 
is  increased  by  10  per  cent.  He  relates  the  family  history  of 
Napoleon,  whose  father,  brother  Lucien,  and  two  sisters  all  died 
of  cancer  of  the  stomach,  to  which  also  Napoleon  himself  finally 
fell  a  victim.  Roger  Williams  characterizes  the  tendency  to 
cancerous  disease  as  undergoing  a  gradual  evolution  until  it 
becomes  effective. 

Graf  {^^')  in  1895  cites  Lichtenstern's  collection  of  statistics  in 
Ziemssen's  hand-book  from  various  authors  with  an  inheritance 
factor  of  17  per  cent,  in  1137  cases.  He  relates  the  case  of 
a  lady  aged  81  years  who  died  of   cancer  of  the  hand;    her 
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brother  died  of  cancer  of  the  nose,  her  daughter  also,  and  lier 
grand-daughter  of  cancer  of  the  breast. 

Esniarcli  ('■'),  writing  in  1889  on  the  aitiology  of  cancer,  observes 
that  we  learn  nothing  from  statistics  about  the  cause  wliich 
gives  to  an  irritated  place  a  malignant  character.  For  tliis 
cause  we  liave  so  far  been  looking  in  vain.  The  old  doctrine 
of  djscrasia  has  been  disproved  by  Virchow,  who  put  in  its 
place  the  predisposition  and  tendenc}^  which  consist  of  a 
certain  weakness  of  tissue.  All  search  for  the  last  cause  of  the 
tumour  formation  till  now  fell  back  to  the  assumption  of 
Virchow  that  one  had  to  do  with  a  weakness,  a  diminution  of 
the  physiological  ability  of  resistance  ;  but  as  in  most  cases  the 
cause  of  this  weakness  could  not  be  found  out,  one  Iiad  to 
assume  a  hereditary  predisposition  without  being  able  to  prove 
it  in  all  cases.  Esmarch  regrets  that  in  the  records  of  the 
family  history  of  the  cancer  patients  we  do  not  gain  any  definite 
knowledge  of  the  malignant  disease  in  ancestors  fm^ther  back 
than  father  or  mother,  and  even  in  that  case  the  information  is 
very  indefinite.  He  advises,  therefore,  the  use  of  authentically 
kept  family  histories  in  order  to  gain  a  definite  knowledge  of 
hereditary  cancer.  He  mentions  as  a  well-known  fact  that  as 
family  features  are  inherited  in  families  through  many  genera- 
tions, and  not  only  from  father  to  son,  but  may  appear  quite 
suddenly  after  the  lapse  of  several  generations,  so  may  certain 
properties  of  disease  be  handed  down.  The  tendency  to  certain 
diseases — gout,  rickets,  haemophilia,  cataract,  skin  diseases, 
eczema,  ichthyosis,  xeroderma,  and  before  all,  nervous  and 
psychical  diseases — are  inherited  through  many  generations, 
and  very  often  after  intervening  generations  were  free  from 
them. 

In  connection  mth  the  question  of  heredity,  Esmarch's 
hypothesis  on  the  origin  of  sarcoma  and  carcinoma  may  be 
mentioned  briefly.  According  to  Esmarch,  malignant  disease — 
both  connective  tissue  and  epithelial  growth — is  attributable  to 
a  predisposition  inherited  from  syphilitic  forefathers.  Syphilis 
leads  to  epithelial  growths — condylomata,  plaques,  "  psoriasis," 
leukoj^lakia ;  growths  of  the  superficial  epidermal  layers  are  in 
a  high  degree  heritable.  In  sucli  a  way  the  tendency  to  growth 
of  an  epithelial  nature  could,  therefore,  be  supposed.  In 
a  similar  way  as  syphilis  most  generally  produces  growth  of  a 
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connective-tissue  type,  and  often  after  a  long  latency,  one 
luiy-lit,  in  some  eases  in  which  neither  an  infection  nor  an 
inheritance  on  the  part  of  the  parents  can  be  proved,  go  back 
to  former  generations  in  order  to  explain  the  predisposition  to 
sarcoma. 

For  a  long  time  s}^hilis  has  prevailed  as  a  disease  of  the 
people.  At  the  beginning  of  this  century  only,  all  its  manifesta- 
tions were  called  S}'philoids,  meaning  thereby  an  acquired  or 
inlierited  sypliilis.  It  was  treated  with  antisyphilitic  remedies 
and  so  lost  its  endemic  character.  As  one  camiot  assume  that 
all  the  diseased  families  went  through  a  proper  com-se  of  treat- 
ment, a  tendency  to  the  origin  of  connective-tissue  tumours  must 
have  been  left  in  many. 

Esmarch's  theory  seems  to  us  a  more  plausible  explanation 
of  sarcomatous  than  ejiithelial  growths,  for  how  could  it  explain 
the  great  prevalence  of  uterine  cancer  if  one  considers  that 
syphilis  rarely  attacks  the  uterus,  and  gummata  of  the  uterus 
are  rare.  Fiu'thermore,  syphilitic  inheritance  is  either  apparent 
at  birth  or  in  early  life,  whereas  cancer  is  the  scourge  of 
middle  life  or  later.  Carcinoma  does  not  react  to  antisyphilitic 
treatment,  although  patients  suffering  from  sarcoma  may 
sometimes  gain  benefit  from  the  administration  of  potassium 
iodide. 

According  to  Israel  ('^)  the  disposition  to  carcinoma  does  not 
shew  hereditary  predilection  for  similar  organs,  but  is  a  general 
one  in  the  so-called  cancer  families.  The  occurrence  of  cancer 
in  a  family  in  certain  organs  of  predilection  or  in  consequence 
of  acquired  chronic  disturbances  is  the  rule.  In  this  way  it  can 
be  explained  why  only  a  small  area  in  predisposed  individuals 
becomes  diseased ;  because,  for  the  occurrence  of  neoplasms,  two 
things  are  necessary ;  the  cells  inclining  to  variation  and  the 
internal  or  external  noxious  factor  which  acts  on  them,  and  these 
two  conditions  are  not  always  present  together. 

Professor  Yan  Iterson  {^'^)  mentions  the  following  case  of  two 
families  related  to  one  another  : — 

1  married  2.  3  married  4. 


Son  5  married  to  Daughter  G.     Daughter   7.     Daughter  8 
I  I  married    to 

9,  10,  11,  12.  13.  14. 
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1.  Died  of  malignant  disease  of        G.  Cancer  of  liver. 

"('i^l^-  7.  Paralysis  of  heart. 

2.  Cause  unknown.  8.  Cancer  of  breast. 

3.  Cause  unknown  ;  age  over         9.  Hard  tumour  of  breast. 

^^yoavB.  10.  Cancer  of  bladder. 

4.  +  Chronic  disease  of  rec-       11.  Op.  Cancer  of  breast. 

turn.  12.  Op.  Cancer  of  breast. 

5.  +    Cancer  of  bladder  and       13.   +  Cancer  of  cesophagus. 

rectum.  14.   +  Cancer  of  breast. 

Professor  Van  Iterson  lieard  of  this  remarkable  family  from 
one  of  its  members,  a  physician. 

Winiwarter  (•■'^)  (1878),  of  the  surgical  clinic  of  Professor 
Billroth,  foimd  that  most  of  the  cancer  cases  in  the  parents  of 
cancerous  children  occurred  long  after  the  children  were  born, 
and  he  asks,  ''  What  becomes  of  the  children  who  are  born  of 
cancerous  parents?"  On  that  point  records  are  wanting,  and 
only  the  family  physician  would  be  in  a  position  to  collect  data 
in  this  direction.  As  long  as  the  mother  is  healthy  only  that 
predisposition  to  cancer  can  be  given  to  the  child  which  one 
assumes  without  being  able  to  define,  but  if  a  child  be  born 
whose  mother  is  suffering  from  cancer  of  the  breast  it  is 
conceivable  that  later  on  cancerous  disease  may  develop. 
Winiwarter's  cases  shew  an  inheritance  of  8-8  per  cent., 
and  he  therefore  concludes  that  the  predisposition  to  cancer 
is  only  in  a  smaU  number  inherited.  In  his  opinion  the  best 
proof  against  inheritance  having  any  relation  to  cancerous 
disease  would  be  to  shew  a  case  of  an  individual  with  active 
carcinoma  who  produced  healthy  children  who  remained  so  as 
regards  freedom  from  cancer. 

Billroth  (4)  in  1880  expressed  the  opinion  that  the  disposition 
to  tumours  is  congenital ;  in  other  words,  we  are  to  assume 
a  congenital  diathesis  for  tumour  formation  as  we  have  already 
done  in  the  case  of  tuberculosis.  In  this  hypothesis  all  events 
that  are  ii-ritants  of  any  kind  can  retain  their  fvill  significance 
as  occasional  causes.  Of  course,  when  he  says  the  diathesis  is 
congenital,  he  does  not  mean  thereby  that  it  is  also  inherited ; 
but  as  congenital  qualities  may  also  be  inherited  (as  one  sees 
clearly  in  the  tuberculous  diathesis),  one  may  assume  the  same 
to  be  possible  with  cancer.  He  mentions  170  cases,  among 
whom  in  10  cases  the  father  or  mother  was  affected,  a  per- 
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centage  of  5*8.  Regarding-  other  relatives  Billroth  evidently 
could  get  no  other  information,  and  that  may  explain  the  low 
figure. 

Professor  Tillmann  (^")  (1895)  believes  in  the  heredity  of  a 
predisposition  to  carcinoma.  He  is  only  uncertain  whether  the 
proportion  of  inherited  cases  is  little  or  much,  and  hesitates  to 
give  an  opinion  on  its  frequency.  He  quotes  Brantigam  with 
8'5  per  cent,  of  inlieritance  in  a  certain  number  of  cases  of 
carcinoma  ventriculi,  Pfeiffer  with  9*3  per  cent,  among  persons 
insured  in  the  Insurance  Company  at  Gotha,  and  HaberHn 
10'2  per  cent,  in  carcinoma  ventriculi. 

Hans  Ziel  (^")  collected  200  cases  with  11  per  cent,  of  cancer 
inheritance  in  1892. 

Percy  Dnnn  (^~)  says  that  even  if  the  increase  of  cancer  can  be 
attributed  in  some  measure  to  heredity,  it  does  not  appear  that 
at  the  period  of  life  when  presumably  this  influence  would  be 
most  apparent  there  is  any  trace  of  increase  ;  therefore,  one  may 
conclude  that  either  the  heredity  of  carcinoma  fulfils  a  very 
subordinate  position  in  the  immediate  production  of  the  disease, 
or  that  it  only  becomes  manifest  under  special  predisposing- 
circumstances,  the  accumulation  of  which  increases  propor- 
tionately with  the  advance  of  age.  He  does  not  allow  much 
importance,  therefore,  to  be  attached  to  an  inheritance.  He 
says  that  the  predisposition  to  cancer  being  racial  in  its  nature 
and  not  individual,  the  primary  origm  of  the  disease  in  the  large 
majority  of  persons  who  suffer  from  carcinoma,  amongst  whom 
no  family  history  of  cancer  cau  be  traced,  may  in  this  way  be 
explained. 

Dietrich  (i^)  (1902)  says  that  if  one  follows  Cohnheim's  theory 
of  the  origin  of  carcinoma,  the  heredity  of  carcinoma  consists  in 
the  inheritance  of  pathological  germ  variation,  but  not  of 
acquired  variation  in  the  parent  organism.  This  is  consistent 
with  Weismann's  theory ;  but  since  Cohnheim's  theory  cannot 
be  accepted  as  accounting  for  the  cause  of  cancer — for  the 
question  of  parasites  originating  cancer  is  still  suh  judice — it  is 
useless  to  discuss  whether  a  predisposition  of  the  body  or  the 
tissues  is  needed  in  order  to  grow  the  parasites,  or  whether  that 
predisposition  consists  of  an  heritable  constitutional  factor, 
true  germ  variation,  or  of  the  transmission  of  an  acquired 
disposition. 
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The  views  which  have  been  given  up  till  now  may  be 
regarded  as  either  actually  in  favour  of  recognizing  a  hereditary 
causal  factor  or  at  least  not  opposed  to  it.  The  opinions  now 
to  be  given  are  adverse  ones. 

In  1865  Moore  (~^)  discussed  the  importance  of  heredity  in 
cancerous  disease  without  giving  any  fignres.  He  argued 
against  it  on  the  ground  of  its  comparative  rarity,  and  especially 
because  of  the  rarity  of  congenital  and  infantile  cancer.  Moore 
evidently  reckoned  the  inheritance  of  the  disease,  and  not  that 
of  a  tendency  to  the  disease.  In  many  other  diseases  of  which 
the  frequent  inheritance  is  luidoubted  (gout,  tuberculosis)  the 
time  of  appearance  of  it  in  the  offspring,  although  in  most  cases 
earlier,  nevertheless  corresponds  pretty  closely  Avith  the  period 
at  which  it  shewed  itself  in  the  parent. 

In  1878  Harrison  Cripps  [^)  found,  as  the  result  of  his 
investigation  into  the  heredity  of  cancer,  that  of  169  cases  11 
cases  had  similarly  affected  fathers  or  mothers,  i.e.,  6*4  per  cent. 

The  reason  why  the  percentage  is  so  low  explains  itself  by 
the  adoption  of  Mr.  Cripps'  method  of  excluding  aunts,  uncles, 
cousins,  great-amits,  and  great-uncles,  as  according  to  his  idea 
it  is  impossible  to  conceive  how  a  man  can  inherit  cancer  from 
any  so  distant  a  relation.  As  a  further  test  he  compared  the 
death-rate  from  cancer  in  the  parents  of  cancerous  patients 
with  the  death-rate  from  cancer  amongst  adults  generally.  In 
the  years  1861  to  1870  in  England  and  Wales 

1,185,189  men  died  above  the  age  of  20  years 
1,1 94,433  women         „  „  „ 

24,845  men  died  of  cancer 

56,854  women     „         „ 

Therefore  81,699  deaths  occurred  from  cancer  out  of  2,379,622, 
or  a  proportion  of  1  in  every  29*1.  He  compared  these  figures 
with  the  figures  of  his  investigations  and  Sir  James  Paget's 
figures   thus:    1.  According   to    Sir   James   Paget   1   in   24*8; 

2.  According  to  St.  Bartholomew's  Hospital  Register  1  m  28 ; 

3.  Among  the  whole  community  over  20  years  of  age  1  in  29. 
He  came  to  the  conclusion  that  cancer  in  the  parent  in  no  way 
increases  the  liability  of  the  offspring  to  the  same  disease. 

(Roger  Williams  challenged  these  figures  and  conclusions 
thus :  According  to  Cripps  the  question  is.  Does  the  proportion 

I  2 
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of  cancerous  parents  of  the  cancerous  exceed  that  of  the  non- 
cancerous ?  It  seemed  to  Williams  that  a  more  correct  state- 
ment of  the  question  would  be.  Does  the  proportion  of  cancerous 
relatives  of  the  cancerous  exceed  the  proportion  of  the  cancerous 
to  the  non-cancerous  in  the  whole  community  ?  and  he  fails  to 
find  in  Cripps'  paper  the  requisite  data  for  the  solution  of  this 
question.) 

Snow  {-^),  in  1885,  mentions  519  patients  with  cancer  of  the 
breast  giving  a  family  historj^  in  94  cases,  295  with  cancer  of 
the  uterus  ha\dng*  a  history  in  37  cases,  204  epithelial  carcino- 
matous patients  having  a  history  in  31  cases  ;  that  is  to  say, 
among  1018  cases  a  percentage  of  15.  He  collected  for  com- 
parison's sake  175  cases  from  the  Dental  Hospital,  which  were 
treated  for  dental  sinuses,  enlai-ged  glands,  etc.,  and  found  a 
cancer  incidence  of  26  per  cent,  in  their  families.  He  therefore 
declares  his  opinion  against  the  inheritance  of  cancerous  disease, 
and  attributes  the  disease  to  chance  or  infection. 

Brand  (')  (1902)  reasons  that  the  occurrence  of  cancer  in 
several  members  of  a  family,  whose  parents  have  succumbed  to  it, 
cannot  be  accepted  as  evidence  of  heredity,  but  it  can  and  ought 
to  be  accepted  as  evidence  of  infection  from  an  obvious  source. 


III. — Review  op  Opinions  held  as  to  Relationship  op 
'    Tuberculosis  and  Malignant  Disease. 

The  concurrence  of  tuberculosis  and  carcinoma  in  the  same 
individual  has  received  more  attention  than  its  prevalence  in 
the  family  of  cancer  patients,  either  in  a  direct  or  collateral 
line. 

When  we  quote  George  Leuchs's  (-°)  historical  review  we  are 
supported  in  this  statement,  and  it  is  not  surprismg,  since  in  the 
search  for  the  simultaneous  occurrence  of  tuberculosis  and 
cancer  in  an  individual  one  has  more  definite  facts  at  one's 
disposal  than  in  seeking  for  correlation  or  interchangeability 
between  the  two  diseases. 

George  Leuchs  has  reviewed  the  most  important  opinions 
which  were  and  are  held  regarding  tuberculosis  and  carcinoma. 

Rokitansky,  in  1838,  held  that  cancer  and  tuberculosis  do 
not  occur  simultaneously  in  the  acute  state.     If  they  be  present 
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then  cancer  has  foHowecl  tuberculosis,  and  the  latter  is  in  a 
retrogressive  state  or  its  progress  is  checked  by  the  development 
of  cancer, 

Lebert  ('•')  in  1851,  and  Ditrich  Martins  {~-^)  in  1852,  held  that 
cancer  and  tuberculosis  do  occui-  in  the  same  individual  and  in 
fidl  development,  but  it  cannot  be  positively  stated  thfit  an 
acute  tuberculosis  can  precede  carcinoma.  As  a  rule  the  cancer 
appears  before  the  tuberculosis,  and  thereby  favours  its  occur- 
rence by  disturbing-  the  nutrition  of  the  entire  organism. 

According  to  Friedreich  (^^),who  wrote  in  1866,  and  Wagner 
and  Simmond  in  1880,  cancer  and  tuberculosis  even  occur  in 
the  same  organ  simultaneously.  Cohen  (')  (1885)  believes 
tuberculosis  can  arise  before  the  occurrence  of  canctr,  and 
Lubarsch  (-~)  (1888)  that  tuberculosis  can  favoui'the  development 
of  cancer,  because  local  tubercular  lesions  create  a  predisposition 
to  carcinoma. 

Zenker  {^^)  in  1890,  and  Clement,  writing  in  1895,  state  that 
cancer  can  favour  the  origin  of  tuberculosis,  inasmuch  as  the 
cancerous  ulcer  allows  entrance  of  the  tubercle  bacillus. 

Ribbert  {~^) ,  in  1 894,  affirms  that  tubercular  tissues  can  be  found 
in  the  middle  of  cancer  tissue.  He  also  states  that  tuberculosis 
may  cause  cancer  in  so  far  as  it  causes  abnormal  growth  of 
sub-epithelial  connective  tissue,  which  is  of  first  importance  in 
the  origin  of  cancer.  Again,  he  states  that  carcinoma  may 
favour  the  development  of  tuberculosis,  because  the  tubercle 
bacillus  can  develop  in  cancerous  tissue  as  a  ^' locus  minoris 
resistentiae." 

In  this  difference  of  opinions  the  questions  of  hereditarj^ 
predisposition  and  of  the  possibility  of  its  transmutation  are 
entirely  omitted. 

Sibley  (~^)  inquired  in  loO  cases  whether  phthisis  were  present 
or  not  in  the  family  liistory.  In  48  cases  the  question  Avas 
answered  in  the  affirmative.  Out  of  these  48  cases  48  were 
women  and  5  were  men.  In  20  cases  more  than  one  relative 
was  affected,  and  in  some  cases  as  many  as  six  were.  The 
relations  suffering  from  phthisis  in  these  cases  were :  Father 
or  mother  12  times  (both  in  2  cases),  brothers  or  sisters  27  (in 
11  cases  more  than  one  brother  or  sister  were  consimiptive), 
grandfather  and  grandmother  2,  cliildren  7  :  in  all  48.  Only 
pulmonary  tuberculosis  was  included.     Sibley  arrived  at  the  con- 
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elusion  from  these  figures  that  both  diatheses  may  exist  in  the 
same  family,  and  that  the  one  may  be  a  modification  of  the  other. 
The  relationship  between  cancer  and  tubercle  also  attracted 
Moore's  {•^)  attention,  and  he  did  not  think  it  inconceivable  that 
there  might  be  a  connection  between  the  two,  but,  he  added, 
not  as  cause  and  effect.  He  observed  that  in  some  families 
consumption  was  a  kind  of  alternative  of  cancer,  proving  fatal 
to  those  members  of  the  family  who  did  not  die  of  the  latter 
disease.  He  did  not  consider  that  there  was  much  resemblance 
between  the  antecedent  conditions  of  those  who  are  liable  to  the 
two  diseases,  and  suggested  that  it  might  be  an  accidental 
coincidence  considering  the  great  prevalence  of  phthisis. 

Cooke  (®),  in  his  essay  on  cancer  in  1865,  differs  from  Moore 
as  regards  the  two  above-mentioned  diseases.  The  cancerous 
and  tuberculous  diatheses  are  in  his  opinion  interchangeable, 
so  that  the  cancerous  parent  may  beget  tuberculous  offspring, 
and  the  tuberculous  parent  beget  cancerous  offspring ;  and 
further,  some  of  the  children  may  be  tuberculous  and  others  of 
the  same  family  cancerous.  He  does  not  attribute  much  import- 
ance to  the  simultaneous  occnrrence  of  carcinoma  and  tuber- 
culosis, because  such  a  coincidence  might  be  fairly  put  down  to 
the  accidental  grafting  of  the  one  disease  upon  the  other ;  but 
these  cases  are  very  rare.  It  is  only  in  connection  with  the 
hereditary  disposition  to  either  of  these  diseases  that  their  co- 
existence in  the  same  person  is  notable.  Cooke  collected  79  cases 
of  cancer  of  the  breast.  Of  these  he  says  18  inherited  cancer 
from  their  relatives,  27  phthisis,  and  3  had  both  phthisis  and 
cancer  in  their  relatives  ;  31  had  neither  cancer  nor  phthisis. 

Roger  Williams  {^■')  in  1885,  dealing  with  the  subject  of  cor- 
relation between  carcinoma  and  tuberculosis,  collected  the  records 
of  cancer  cases  in  The  Middlesex  Hospital  and  separated  them 
into  the  following  groups  : — 
1.  As  to  family  history — 

(a)  134  families  in  which  breast  cancer  occurred  had  one 

or   more   adult   members    dead   or   diseased    from 

phthisis  in  74=52-2  per  cent. 
(6)   129  families  in  which  uterine  cancer  occurred  had  a 

record  of  phthisis  in  a  similar  way  in  60  =  46*  5  per  cent. 
(c)  53  families  of  cases  of  cancer  of  tongue  and  mouth 

had  a  record  of  phthisis  in  this  way  in  1 7  =  32  per  cent. 
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In  all  816  cancer  families  there  was  a  history  of  phthisis  in 
151,  a  percentage  of  47*7. 

40-9  per  cent,  of  the  fathers  of  patients  with  cancer  of  the 
breast  were  phthisical,  33*9  per  cent,  of  the  mothers.  In  cases 
of  uterine  cancer  40  per  cent,  of  the  fathers  were  phthisical  and 
30-3  per  cent,  of  the  mothers. 

In  88  families  of  patients  with  cancer  of  the  breast  one  or 
more  of  the  brothers  or  sisters  was  dead  of  tuberculosis  in  40, 
in  the  case  of  81  families  of  uterine  cancer  cases  41,  and  in  52 
of  the  tongue  and  mouth  14. 

2.  As  to  necropsies  — 

Eorty-foui'  necropsies  on  cases  of  cancer  of  the  breast  shewed 
old  arrested  phthisical  lesions  in  4,  and  in  2  cases  phthisis 
was  in  active  progress.  Eighty-eight  necropsies  on  cases  of 
uterine  cancer  shewed  such  lesions  in  12,  and  34  on  mouth  and 
tongue  cases  in  5.  Therefore,  in  166  necropsies  cancer  and 
phthisis  were  associated  in  27  cases,  or  16-2  per  cent.  These 
figures  certainly  overthrow  Eokitansky's  statement  as  to  the 
incompatibility  of  phthisis  and  cancer. 

Wolf  (^■')  (1894)  found  as  the  result  of  his  investigations  that 
about  10  per  cent,  of  cancerous  parents  have  tuberculous  children. 

Aronsolin  (')  in  1902,  in  his  paper,  opposes  the  idea  that 
infection  by  the  tubercle  bacillus  alone  is  sufficient  to  give 
rise  to  phthisis !  (and  asserts  that  tuberculosis  is  gaining  more 
ground),  and  further,  that  the  hereditary  predisposition  is  the 
real  beginning  of  the  disease — "  Que  le  terraine  est  tout  et  que  le 
microbe  n'est  rien." 

Croner  {^^)  found  22- 7  per  cent,  cases  of  phthisis  in  families  of 
cancer  patients,  13-9  per  cent,  cancer  in  the  family  histories  of 
phthisical  patients.  Out  of  252  persons  who  died  of  either 
phthisis  or  cancer  there  was  a  percentage  of  19-7  of  phthisis  and 
5*3  of  cancer. 

An  interesting  collection  numbering  126  of  undoubted  cases 
of  lupus  with  carcinoma  supervening  was  published  by  Ashihara(-) 
in  1901.  Although  he  was  too  cautious  himself  to  put  any 
definite  interpretation  on  these  figures  as  to  the  correlation 
between  cancer  and  tuberculosis,  we  find  Aronsolm  using  this 
collection  to  construct  the  theory  that  the  tubercle  bacillus 
might  change  its  biological  properties  and  eventually  give  rise 
to  carcinoma.     He  mentions  20  cases  where  either  the  father  or 
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mother  of  tubercular  children  were  afflicted  with  cancer,  but  he 
g'ives  no  record  of  what  percentage  these  form  of  the  number  of 
cases  investig-ated.  Aronsohn  believes  that  if  cancer  patients 
have  tubercular  children  a  general  predisposition  for  the  recep- 
tion of  microbes  is  not  only  inherited,  but  that  there  is  a  great 
probability  that  a  congenital  infection  can  take  place.  For  these 
reasons  it  seems  to  him  probable  that  the  phthisical  diathesis 
can  not  only  be  transmitted  from  phthisical,  but  also  from 
carcinomatous  patients  to  their  descendants,  and  that  cancer, 
lupus,  and  tuberculosis  belong  etiologically  to  one  family. 

At  the  Tuberculosis  Congress  held  in  London  in  1902, 
Foulerton  (^^)  gave  the  number  of  those  shewing  evidences  on 
post-mortem  examination  of  tuberculous  lesions  of  the  lungs — 
37,  or  28-9  per  cent,  out  of  128  cancer  patients  in  the  Middlesex 
Hospital;  while  among  162  cases  not  of  cancer,  on  whom 
post-mortem  examinations  were  made,  the  number  shewing 
evidence  of  tuberculous  infection  of  the  lungs  was  32,  i.e.,  19-7 
per  cent. 

The  records  of  the  Insurance  Company  in  Berlin  shewed, 
that  among  the  men  who  came  to  Giitergotz  in  the  year 
1899-1900,  a  family  history  of  the  same  disease  occurred  in  the 
case  of  respiratory  diseases  of  a  tuberculous  nature  in  18  per 
cent.,  in  the  case  of  nervous  diseases  in  16  per  cent.,  in  the 
case  of  "  rheumatic  gout "  in  5  per  cent.,  and  in  the  case  of 
cancer  lb  per  cent. 

IV. — The  Present  Investigation. 

Having  now  dealt  with  the  literature  alluding  to  heredity  in 
cancer  and  to  the  association  of  cancer  with  tuberculosis,  we 
pass  on  to  compare  our  figures  with  those  of  the  "  Deutsches 
Krebs  Kommite,"  and  then  intend  to  point  out  the  chief 
difficulties  in  our  investigation,  leaving  the  interpretation  of 
the  figm-es  entirely  to  Professor  Karl  Pearson.  For  deductions 
to  be  drawn  from  these  figures  obtained  we  gladly  refer  to  the 
Paper  following  this  one,  in  which  Professor  Karl  Pearson, 
F.R.S.,  has  given  his  report  on  these  figures.  We  desire  to 
thank  him  most  sincerely  for  his  valuable  help,  and  we  give 
merely  such  details  as  to  how  we  obtained  om-  data,  that  an 
estimate  of  their  value  may  be  made. 
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In  order  to  compare  our  fin^ures  with  others,  which  have 
been  published,  a  table  has  been  drawn  out  on  the  phm  j)ro- 
posed  by  Professor  v.  Leyden  (^')  in  the  Report  of  the  Committee 
for  Cancer  Research  in  Berlin,  and  the  two  sets  of  fisures 
placed  one  above  the  other  for  comparison's  sake.  It  has  been 
necessary,  however,  to  insert  another  column  for  those  cases  in 
which  the  site  of  the  growth  in  the  affected  relation  has  not 
been  sfiven."^ 
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Mother            . . 

15 

20 

Father  

4 

159 

1 
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29 

179 

2 

40 

7 

33 

3 

7 

Sisters  and  Brothers  . . 

14 

172 

1 
64 

7 

99 

273 

38 

125 

15 

113 

445 

39 

78.9 

22 

Grandparents  . . 

4 

23 

1 

7 

56 

51 

15 
12 

14 

60 

16 

19 

14 

Other  relations 

8 
36 

1 
11 

3 

123 

92 

38 
34 

26 

131 

39 

29 
45 

Sum  of  heredity 

50 

4 

16 

4C8 

140 

77 

458 

144 

83 

Relations  not  given    . . 

4 

1 

14 

2 

IS 

5 

Sum  of  heredity 

541 

230 

1022 

J  75 

1563 

602 

No  heredity    .. 

567 

1046 

1975 
19S6 

2542 

Total  cases 

G17 
4454 

2383 

7725 

3000 
12,179 

Heredity    affirmed    or 
denied 

34ns 

5739 

9147 

All  of  the  8000  cases  for  this  Paper  were  only  cases  whose 
family  history  was  analyzed,  so  that  this  number  and  its  com- 
ponents which  are  put  in  the  line  "  Total  cases,"  really  corre- 

*  The  German  figures  are  in  italics. 
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spond  with  the  German  figures  in  the  line  "  Heredity  aflfirmed 
or  denied." 

A  comparison  of  great  interest  is  that  of  the  occurrence 
of  a  family  history  of  cancer  among  500  female  cancer  (breast) 
cases  with  that  among  500  male  cancer  (tongue,  penis, 
stomach,  etc.)  cases.  The  number  of  the  former  is  14*6  per 
cent. ;  the  number  of  the  latter  is  7*8  per  cent. 

Taking  the  two  subjects,  (i)  Age  Incidence  Frequencies,  and 
(ii)  Famil}'  Cancer,  we  deal  with  each  separately. 

Thi-ee  thousand  cases  of  cancer  in  all  were  analyzed.  Of 
these  2368  were  women,  632  were  men ;  and  the  two  sexes  have 
to  be  dealt  with  separately  for  the  purpose  of  age  incidence. 
At  the  outset  it  should  be  carefully  noted  that  the  figures  were 
obtained  only  from  cases  of  carcinoma  as  far  as  it  was  possible 
to  determine. 

The  high  proportion  of  women  to  men  in  our  figures  is 
dependent  on  several  causes,  but  the  two  chief  are  : — 

{a)  The  greater  proportion  of  female  cancer  patients 
treated  in  the  special  wards  of  this  Hospital  as 
compared  with  male  cancer  patients. 
[h]  The  great  liabiKty  of  the  uterus  and  breast  to  car- 
cinoma; and  the  fact  that  the  majority  of  cases  of 
the  latter  kind  at  least  being  "  operable,"  induces 
women  more  readily  to  seek  for  surgical  treatment 
than  men. 

The  ages  of  all  patients  admitted  were  asked  and  recorded 
as  a  matter  of  routine,  but  w^e  have  no  guarantee  that  a  correct 
answer  was  always  given,  though  on  the  other  hand  there  is  no 
reason  to  suppose  the  contrary.  The  ages,  however,  which  we 
supplied  to  Professor  Pearson,  were  not  those  of  the  patients  at 
the  time  of  admission,  but  at  the  time  of  onset  of  the  disease. 
This,  of  course,  introduces  another  source  of  error,  besides  those 
due  to  incorrect  knowledge  by  the  patient  or  incorrect  record 
by  the  surgeon.  On  the  other  hand  it  eliminates  the  much  more 
serious  error  arising  from  the  variable  duration  of  the  disease. 

The  time  of  onset  Avas  reckoned  as  being  the  time  of  the 
first  appearance  of  any  definite  symptoms  or  physical  signs 
pointing  to  the  presence  of  carcinoma,  and  was  obtained  from 
the  clinical  notes  of  the  cases.  This  involved  the  exercise  of 
judgment  on  om-  part,  but  cases  of  difiiculty  were  very  few. 
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It  will  be  seen  then,  that,  what  is  shewn  bj  our  age  incidences, 
is  the  tiino  when  cancer  first  becomes  apparent.  It  is  much  more 
difficult  to  obtain  satisfactory  data  concerning-  family  cancer. 

It  has  been  the  rule  at  the  Middlesex  Hospital  to  make 
enquiries  of  all  those  patients  admitted  on  account  of  malignant 
new  groNvtli,  as  to  whether  there  is  any  history  of  cancer  or 
phthisis  in  the  family.  These  two  questions  were  printed  on 
the  special  form  of  case-paper  which  was  used  for  all  cases  of 

malignant  disease,  thus:    "Cancer  traced   in "    "Phthisis 

traced  in ."     The  answers,   either  negative  or  aflii'uiative, 

were  taken  by  us  as  conclusive  and  satisfactory.  In  the  case  of 
an  affirmative  answer  being  given,  there  is  usually  a  record  of 
relatives  affected  by  the  disease. 

When,  however,  we  endeavoured  to  obtain  such  data  from 
cases  other  than  those  of  malignant  disease,  there  was  rarely 
any  evidence  to  shew  that  these  two  questions  were  put,  so  that 
we  had  to  select  only  those  cases  which  gave  a  family  history 
we  considered  sufficient.  This  doubtless  introduces  a  very  large 
factor  of  personal  equation,  because  we  had  to  take  into  con- 
sideration the  age  of  the  relations  and  the  interpretation  of 
such  loose  terms  as  "  tumour." 

The  non-malignant  cases  which  we  analyzed  were  therefore 
comparatively  speaking  very  few,  a  great  number  of  histories 
being  too  incomplete  to  accept. 

Another  and  a  very  important  reason  for  oar  obtaining  so 
few  non-malignant  cases  was  that  we  attempted  to  get  them  in 
corresponding  proportions,  in  each  age  period  of  five  years,  to 
those  in  similar  age  periods  among  the  cancer  cases. 

It  will  be  seen  that  special  attention  was  given  to  the 
consideration  of  each  class  of  notes,  and  if  no  other  disturbing 
factors  occurred,  comparisons  based  on  them  would  probably  be 
quite  reliable.  To  what  extent  the  disturbing  factors  to  be 
mentioned  render  the  comparisons  unreliable,  we  must  leave 
others  to  judge  after  we  have  put  forward  the  facts. 

Errors  niay  arise  in  connection  with  the  accounts  given 
(1)  by  the  patients  themselves,  or  (2)  by  those  who  took  the 
notes,  or  (3)  may  be  due  to  us,  or  (4)  to  circumstance. 

(1)  Undoubtedly  many  family  histories  are  incomplete 
through  lack  of  knowledge  on  the  part  of  the  patients  supplying 
them  as  regards  the  fate  of  the  various  members — misconcep- 
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tions  or  ignorance  as  to  causes  of  death,  ignorance  of  the 
Avliereaboiits  of  relations  ;  or  some  rehitions  living  at  the  time 
that  the  history  was  taken  subsequently  became  the  subjects  of 
carcinoma.  Deliberately  false  statements  have  been,  we  think, 
very  few ;  if  any  occur  they  probably  result  from  the  fear  of 
allowing  the  existence  of  cancer  in  the  family.  A  family 
history  of  cancer  was  noted,  if  any  one  or  more  of  the  folio  whig 
relations  were  affected :  father,  father's  parents,  father's 
brothers  and  sisters,  mother,  mother's  parents,  mother's 
brothers  and  sisters,  brother,  sister. 

(2)  The  number  of  persons  who  have  assisted  in  compiling 
the  Hospital  Records  is  very  large.  Each  writer  has  necessarily 
introduced  with  himself  a  possible  source  of  error,  and  this, 
though  often  but  small  in  cancerous  cases,  may  be  considerable 
in  non-cancerous  cases. 

(3)  With  regard  to  errors  due  to  oui'selves,  statements  have 
already  been  made  as  to  when  and  how  we  exercise  our  own 
judgment  in  interpreting  records.  We  may,  however,  add  that, 
ill  case  our  views  as  regards  hereditary  predisposition  to  cancer 
be  held  to  be  biassed,  our  preconceived  opinions  were  diametri- 
cally opposite ;  hence  throughout  the  investigation  a  fairly 
even  balance  has  probably  been  maintained. 

(4)  Finally,  chance  circumstances  may  modify  oui-  data. 
The  class  of  patient  admitted  is  very  much  the  same  throughout 
the  Hospital.  For  admission  to  the  Cancer  Wards  special 
forms  of  application  are  used,  one  object  of  this  being  to 
procure  reliable  history  of  the  case  to  make  sure  that  it  is  one 
of  cancer. 

A  large  proportion  of  our  cancer  cases  came  from  these 
wards,  so  that  the  figures  are  probably  on  that  account  accurate. 

So  far  as  possible  recurrent  cases  have  been  excluded,  but 
it  is  manifestly  improbable  that  this  source  of  error  has  not  to 
some  extent  crept  in,  when  we  remember  that  surnames  of 
females  are  altered  by  marriage. 

In  spite  of  all  these  possible  sources  of  error,  we  firmly 
believe  that  the  data  which  we  furnished  to  Professor  Pearson 
are  reliable. 


HEREDITY  IN  CA.NCER.  125 


BIBLIOGRAPHY. 


'  Aronsohn, "  Bezielmngen  zvvischcn  Tuberculosc  uiul  Krebs  "  ("  Deutsche  Mod. 
Wochensclirift,"  1902). 

^  Ashihara,  "  Arcliiv.  fi'ir  Dermatology  and  Syphilis,"  1901. 

2  Baker,   "  A   Contribution   to   the   Statistics  of  Cancer "  ("  Medic.  Chirurg. 
Transact.,"  1862). 

Baker,  "  The  Inheritance  of  Cancer  "  ("  St.  Bart.'s  Ilosp.  Reports,"  18fi4). 

■*  IJillroth,  "  Krankheiten  der  Brustdriise  "  ("Deutsche  Chirurgie,"  Lief.,  II, 
1880). 

^  Brand,  "  The  Exogenesis  of  Cancer,"  March  20,  1903. 
Brand,  "  A  Contribution  to  the  ^Etiology  of  Cancer,"  May,  1902. 

^  Broca,  "  Trai'te  de  Tunieurs,"  1860,  p.  151. 

'Cohen,  "Carcinoma  and   Phthisis"    ("  Inaugurat.    Dissertat.,"   Strassburg, 
1885). 

8  Cooke,  "  On  Cancer,"  1865. 

8  Cripps,  "  St.  Bart.'s  Hosp.  Eep.,"  1878. 

'"  Croner,  "  Beitrag  zur  Pathogenese  des  Carcinoms  "  ("  Veroffentlichuugen  des 
Komitees  fiir  Krebsforschung,"  1902,  Jena). 

'1  Dietrich,  "Die  Bedeutung  der  Vererbung  fiir  die  Pathologie."     Tiibingen, 
1902. 

'2  Dunn,  "  Theory  of  Cancerous  Inheritance"  ("Trans.  West  Lond.  Med.  Chir. 
Society,"  1885). 

'^  Esmaroh,  "  Uber  die  ^Etiologie   der  bosartigen   Geschvviilste "   ("Deutsch. 
Archiv.  f.  Klin.  Chirurgie,"  1889). 

'^  Friedreich,   "  Beitrjige  zur  Pathologie  des  Krebses  "  ("  Virchow's  Archiv." 
186G,  bd.  36). 

'"  Poulerton,  "  Transact,  of  the  International  Tuberculosis  Congress,"  London, 
1902. 

'«  Graf,  "Deutsch.  Archiv.  f.  Klin.  Chirurgie,"  1895,  bd.  50. 

>^  Van  Iterson,  "  Verotfentlichungen  des  Comitees  fiir  Krebsforschung,"  1902. 

^^  Israel,  "  Die  Problome  der  Krebs  iEtiologio  "  ("  Archiv.  f.  Klin.  Chirurgie," 
1902). 

'^  Lebert,  "  Traite  Pnictique  de  Maladies  Cancereuses."     Paris,  1851. 

-"  Leuchs,  "  ijber  Combination  von  Krebs  und  Tuberculose."     Miinchen,  1902. 

-'  V.  Leyden,  "  Yeroffentlichungen  des  Comitees  fiir  Krehsrorsclmug,"  1902. 

2-  Lubarsch,  '-'Virchow's  Archiv  ,"  bd.  Ill,  1888. 

"^  Martins,  "  Die  Combinationsverhaltnisse  des  Krebses  und  der  Tuberculose." 
Erlangen,  1853. 

-■•  Moore,  "  The  Antecedents  of  Cancer,"  1865. 

Moore,  "  A  brief  Record  on  Cases  of  Cancer  "  ("  Brit.  Med.  Journ."  1866). 

■-*  De  Morgan,  "  Discussion  on  Cancer"  ("  Trans.  Path.  Soc.  Lond.,"  187-4). 


126  HEREDITY  IN  CANCER. 

-"  Paget,  "  On  the  Hereditary  Transmission  of  Tendencies  to  Cancerous  and 
other  Tumours  "  ("  Medic.  Times  and  Gazette,"  1857). 
Paget,  "  Lancet,"  March  21,  1874. 
Paget,  "Discussion  on  Cancer"  ("  Trans.  Path.  See.  Lond.,"  1874). 

-''  Eibbert,  "  Carcinom  uiid  Tuberculose"  ("  Miinchner  Medic.  "Wochcuschrift," 
1894,  No.  17). 

-^  Sibley,  "  A  Contribution  to  the  Statistics  of  Cancer"  ("  Trans.  Medico  Chir. 
Soc,"  vol.  xii.,  1859). 

29  Snow,  "  Is  Cancer  Hereditary  ?  "  ("Brit.  Med.  Jourii.,"  1885). 

=*^'  Tillniunn,  "Deutscb.  Archiv.  f.  Klin.  Chirurg.,"  1895. 

•*'  Velpeau,  "  Tmite  des  Maladies  du  sein,"  1858,  p.  685. 

•*-  "Warren,  "Surgical  Observations  on  Tumours."     Boston,  1837. 

^^  R.  Williams,  '"Cancer  and  Phthisis  as  Correlated  Diseases"  ("Lancet,"  Maj^ 
1887). 

E.  "Williams,  "On   the  General  Pathology  of   Cancer"    ("Med.  Chron.," 
Octob.  1892,  :March  1893). 

•'^  Winiwarter,  "  Beitrage  zur  Statistik  der  Carcinome,"  1878. 

■^  "V^"olf,  "  Die  moderne  Behandhing  der  Lungenschwindsucht."    "Wiesbaden, 
1894,  p.  41.  N^ 

^*  Zenker,  "Carcinom  und  Tuberkel  im  selben  Organ"  ("  Deutsch.  Arch,  fiir 
Klin.  Medicin,"  1890,  p.  191,  bd.  47). 

■^'  Ziel,  "  iJber  den  Einfluss  der  hereditaren   Anlage  auf  die  Entstebung  des 
Carcinoms."     Erlangen,  1892. 


REPOKT 

ON 

CERTAIN  CANCEK  STATISTICS  OF  MESSRS.  W.T.  HILLTER 
AND  I.  TRITSCH,  OF  THE  CANCER  RESEARCH 
LAl^ORATORIES,  MIDDLESEX  HOSPITAL. 

By  KAEL   PEAESON,  F.R.S. 

These  statistics  were  of  three  kinds :  (1)  Age  Incidence  Frequencies, 
(2)  Family  Cancer,  (3)  Tuberculosis  and  Cancer.  I  propose  to 
consider  these  matters  separately,  as  I  think  the  corresponding 
data  belong  to  rather  distinct  classes.  The  first  set  of  statistics 
seems  to  me  to  lead  to  quite  definite  and  valuable  results,  the 
two  last  to  be  extremely  suggestive  but  not  absolutely  con- 
clusive. 

(1)  Age  Incidence  Frequencies. 

In  this  matter  it  was  absolutely  necessary  to  disting-uish 
between  the  two  sexes,  and  Messrs.  Hillier  and  Tritsch  provided 
me  with  the  frequency  distribution  of  age  incidence  in  the  case 
of  2368  women  and  632  men.  The  distributions  are  given  in 
Table  I.,  and  it  will  be  seen  at  once  that  both  by  the  total 
number  and  regularity  of  distribution  the  material  for  the 
women  is  markedly  superior  to  that  for  the  men.  To  some 
extent  this  is  unusual,  since  exact  data  as  to  age  are  commonly 
harder  to  procure  in  the  case  of  women  than  of  men.  However, 
in  this  case  the  incidence  frequency  curve  for  women  is  as 
smooth  a  distribution  as  I  have  yet  met  with  in  disease  incidence 
distributions."^  The  male  distribution  is  distmctly  inferior. 
The  source  of  this  inferiority  does  not  lie,  I  think,  in  any 
physiological  difference  between  the  sexes,  but  possibly  in  some 
source  of  selection  which  has  unconsciously  arisen  either  in  the 
admission  of  patients  or  in  the  cases  tabled  for  this  return. 
However  this  may  be,  the  male  data,  if  rather  rougher  than  the 

*  See,  for  example,  Enteric  Fever,  '•'  Phil.  Trans.,"  vol.  186,  A.,  p.  390,  and 
Scarlet  Fever,  "  Phil.  Trans.,"  vol.  197,  A.,  p.  459.  Dr.  W.  R.  Macdonell  has  also 
recently  dealt  with  the  ages  of  lunacy  patients  on  admission  to  asylums. 
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female,  still  allow  iis  to  form  fairly  accurate  comparisons 
between  the  incidence  in  the  case  of  the  two  sexes,  and  admit 
of  our  reacliinof  a  number  of  definite  conclusions. 


TABLE  I. 


Age  of 
Incidence 


16 

21 

26 

31  36 

41 

46 

51 

56 

61 

60  71 

76  81 

86 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

to  to 

to  to 

to 

20 

25 

30 

35  40 

45 

50 

55 

60 

65 

70|75 

80  85 

90 

Totals. 


Frequency 

? 

4 

25 

108 

208 

357  390 

384 

330 

243 

179 

84 

43 

8 

4 

1 

23G8 

" 

c? 

— 

8 

15 

27 

36  178 

105 

102 

88 

72 

65 

27 

7 

2 

632 

These  distributions  were  taken  in  hand  by  Dr.  A.  Lee,  my 
assistant,  under  the  Drapers'  Company  Eesearch  Grant,  and 
skew  frequency  curves  fitted  to  them  by  the  methods  of  my 
paper,  "Phil.  Trans.,"  vol.  186,  A.,  pp.  'i67  et  seq.  The  distribu- 
tions belong  in  both  cases  to  Type  I.,  i.e.,  are  skew  curves  of 
limited  range,  but  they  differ  very  considerably  in  their  con- 
stants and  characteristics.  The  curves  themselves  are  plotted 
to  the  observations  in  Diagrams  I.  and  II. 

The  following  are  the  results  reached : — 


FEMALE  CANCER  CASES. 

Mean  Age     . .  47822  years. 

Standard 
Deviation  . .  11' 174  years. 

Modal  Age    . .  45-874  years. 

Range  of 

Incidence  . .  1604  years  to  9929  years. 

Skewness      ..       1744. 


MALE  CANCER  CASES. 

Mean  Age    . .  53358  years. 
Standard 

Deviation  . .  11636  years. 
Modal  Age  . .  54627  years. 

Range  of 

Incidence. .  I'805j'earsto90'679years. 

Skewness      ..    '1091. 


ALGEBRAICAL  CONSTANTS  OF  THE  CURVES  IN  5  YEAR  UNITS.* 


Moments  fi  .^  =  4-9942 
/n  3  =  +  2-7882 
ju^.  =:  67-0955 
p  1  =  -0624 
/3  .^  =  2  6901 
a  1  =  5-9670 
a.,  =  10-6828 
b     =  16-6499 


fi  3  =  5-4159 
(i^  =-2-0269 
/i^=  78-2054 
i3  1  =  -0259 
yS  ^  =  2-6663 
a  1  =  105644 
a  2  =  7-2103 
b     =  17-7747 


*  The  notation  is  that  of  "  Phil.  Trans.,"  vol.  186,  A.,  pp.  367  et  seq.,  now  generally 
adopted  for  skew  variation.  The  values  of  the  algebraical  constants  are  put  on 
record  here  as  they  will  be  serviceable  for  comparison  in  the  case  of  future  cancer 
statistics. 
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Equations  to  tlie  curves,  the  origin  being  the  mode,  unit 
of  X  five  years,  and  unit  of  y  one  case  : 

30202  6-4813 

Females  ....   5^=402-170  ^  1  +  -^^—  ^  ^1—  --^  \ 

^  V         5-9(J70  /  V         10-6828  / 

0-6627  4-5474 

Males f/^102-905  (  1^        ^ — .  \  ^  1 — \ 

V  10-.5G44  /  V  7-2103  / 


I  have  to  thank  Mr.  L.  W.  Atcherley,  my  demonstrator,  for 
drawing  these  curves  in  the  accompanying  diagrams.  We  see 
at  once  that  some  very  remarkable  secondary  sexual  differences 
are  obvious  when  we  consider  cancer  incidence  curves. 

The  modal  age  of  cancer  is  almost  nine  years  earlier  in  the 
case  of  woman  than  in  that  of  man,  being  about  46  as  against 
his  55.  We  note,  however,  that  the  mean  age  in  woman  is 
higher  than  the  modal,  while  in  man  it  is  less,  the  mean  ages 
being  about  48  and  53  years  respectively.  The  distributions  are 
distinctly  skew,  and  accordingly  there  seems  to  be  not  only  in 
the  modal  age  of  incidence,  but  in  the  manner  of  incidence,  a 
sexual  difference.  Eecent  investigations  into  disease  incidence 
seem  to  me  to  indicate  that  where  a  character  is  altering  with 
the  time  —e.g.,  increase  of  lunacy  rates  between  1880  and  1903 — 
the  mean  falls  on  the  side  of  the  mode  in  which  the  change  is 
taking  place.  Hence  I  would  suggest  as  probable  that  the  age 
of  modal  incidence  of  cancer  is  rising  in  women  and  falling  in 
men.  It  might  be  possible  to  ascertain  this  from  existing 
records  by  separating  cases  at  30  years'  interval  if  the  records 
have  been  kept  in  one  manner.  The  point  is  merely  suggested 
as  one  for  enquiry.  The  inverse  skewness  of  the  male  and 
female  distributions  is,  however,  whatever  its  explanation, 
a  noteworthy  fact. 

In  the  next  place  we  see  that  the  age  of  cancer  incidence  in 
men  is  more  variable  than  in  women.  The  standard  deviation, 
which  measures  the  variability,  is  about  haK  a  year  more, 
corresponding  to  an  increase  of  about  4  to  5  per  cent.,  as  we 
pass  from  woman  to  man.  This  increase  is  further  evidenced 
in  the  extent  of  range  of  incidence.  This  range  covers  about 
83  years  in  the  woman  and  about  89  years  in  the  man.  A  still 
more   significant  sexual  difference  is  in   the   position   of   the 
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rang-e.  In  the  case  of  the  woman  the  liability  to  cancer  seems 
to  beofin  at  16,  shortly  after  puberty,  and  reaches  its  climax  at 
46,  whence  it  diminishes  till  99  years.  These  limits  ong-ht  to 
be  faii-ly  closely  fixed  by  the  data  provided,  and  they  would 
seem  to  shew  that  cases  of  cancer  can  very  rarely  occur,  if  they 
occur  at  all,  in  women  before  the  age  of  puberty. 

On  the  other  hand,  the  range  in  man  is  from  about  2  years 
to  91  years,  and  thus  differs  very  largely  from  that  for  women. 
Now  I  have  pointed  out  that  the  data  provided  for  man  are  in 
my  opinion,  besides  being  more  sparse,  more  irregular  and  less 
reliable  than  in  the  case  of  woman.  But,  allowing  on  this 
account  for  some  considerable  indefiniteness  at  the  ends  of  the 
male  range,  I  should  still  be  inclined  to  suggest  that  cases  of 
cancer  will  be  found  to  occur  earlier  in  the  male  than  in  the 
female,  possibly  in  infancy,  and  that  generally  the  incidence 
of  the  disease  with  age  does  not  bear  the  same  close  relation- 
ship to  the  sexual  life.  At  any  rate,  though  the  statistics  for 
males  of  Messrs.  Hillier  and  Tritsch  give  no  case  of  cancer  in 
the  male  earlier  than  21  years  of  age,  the  theoretical  investiga- 
tion of  them  seems  to  indicate  that  cases  of  cancer  at  earlier 
ages  must  occur,  and  probably  at  ages  earlier,  than  occur  with 
the  female.  The  point  is  one  of  rather  delicate  analysis,  but 
an  examination  of  the  curves  in  the  diagrams  will  shew  the 
comparatively  rapid  descent  at  youth  of  the  female  curve  as 
compared  with  the  slow  trend  of  the  male  curve.  Takmg  the 
statistics  in  the  male  case  to  be  a  fair  random  sample  of 
liomogeneous  material,  one  is  forced  to  the  conclusion  that 
cancer  is  far  more  likely  to  occur  in  childhood  in  the  male  than 
in  the  female.  The  point  deserves  further  consideration  on 
a  far  larger  series  of  male  cases. 

With  regard  to  the  upper  limits  of  both  ranges,  probably 
less  stress  must  be  laid  upon  them,  but  I  take  it  that  they 
indicate  that  cancer  is  verj^  rare  in  man  over  90,  i.e.,  it  is  not 
a  common  disease  of  very  old  men,  and  is  j)robably  rather  more 
frequent  in  very  old  women. 

Clearly  from  the  standpoint  of  incidence  Messrs.  Hillier 
and  Tritsch's  statistics,  if  they  cannot  be  considered  final,  are 
yet  theoretically  of  much  interest  and  sug-gestiveness. 
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(tl)  Fam'tlu  Ilislory  of  Cancer. 

The  g-reat  difficulty  in  investig-atiiig-  the  inheritance  of 
disease  from  the  standpoint  of  the  mathematical  theory  of 
statistics  arises  from  the  complete  absence  in  most  cases  of  one 
important  factor  in  the  investigation,  i.e.,  the  number  of  non- 
diseased  persons  who  have  sprung  from  diseased  persons. 
A  satisfactory  solution  of  the  problem  of  heredity  in  the' 
tendency  to  particular  forms  of  disease  can  probably  only  be 
reached  when  we  investigate  family  history  in  the  general 
population  with  this  special  end  in  view.  In  the  present  case 
it  was  comparatively  easy  to  ascertain  from  the  records  what 
percentages  of  cancer  patients  had  and  had  not  a  family 
history  of  cancer,  but  there  was  no  means  of  determining 
directly  what  percentage  of  non-cancerous  persons  have  a 
cancerous  family  history. 

The  only  means  of  approaching  the  problem  was  to  ascertain 
from  non-cancerous  patients  in  the  hospital  the  percentages 
with  and  without  family  history  of  cancer.  Messrs.  Hillier  and 
Tritsch  will,  no  doubt,  have  stated  the  degree  of  accuracy 
that  they  think  can  fairly  be  attributed  to  the  statements  of 
general  hospital  patients  as  to  their  family  history.  Let  us 
suppose,  however,  that  there  is  no  great  amount  of  inaccuracy 
involved;  then  we  have  still  to  meet  the  objection  that  the 
general  patients  of  the  hospitals,  if  we  do  not  confine  our 
attention  to  the  accident  wards,  are  not  a  fair  sample  of  the 
general  population.  They  belong  in  all  probability  to  rather  poor 
stocks,  and  in  such  stocks  all  forms  of  disease,  including  cancer, 
are  likely  to  be  more  prevalent  than  in  the  general  population. 
An  enquiry,  therefore,  as  to  the  family  history  of  non-cancerous 
patients  is  not  unlikely  to  lead  to  an  erroneous  estimate  of  the 
percentage  of  non-cancerous  persons  having  a  cancerous  famil}^ 
history.  This  point  it  seems  to  me  ought  to  be  borne  in  mind 
in  interpreting  the  results  of  the  statistics  now  to  be  cited. 

In  the  first  series  no  distinction  was  made  between  the  sexes, 
and  there  were  about  6000  cancer  to  100,000  non-cancer 
patients.  Of  the  6000  cancer  cases  8000  had  their  family 
history  investigated,  giving  394  cases  with,  and  2606  without 
family  history.      A  sample  was   taken   of   417  non-cancerous 
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patients,  with  tlie  result  that  69  had  and  348  had  no  family 
cancer  history. 

Thus  the  general  patients  of  the  Middlesex  Hospital  for 
the  period  in  question  would  be  distributed  as  follows  : — 

TABLE  II. 

10(5,000  Geneeal  Patients,  Middlesex  Hospital. 
Familii  Histori/. 


, 

With  Cancer.       i     Without  Cancer.     |         Totals. 

00 

a 

With 

Cancer. 

788 

5212 

6000 

Without 
Cancer. 

16,800 

83,200 

100,000 

Totals. 

17,588 

88,412 

106,000 

The  correlation  between  cancer  and  family  history  of  cancer 
was  then  worked  out  in  the  usual  way"^  for  dealing  with 
characters  not  quantitatively  measureable,  and  tlie  negative 
value  —  "07  was  found. 

In  other  words,  a  family  history  of  cancer  would  confer 
a  very  slight  immunity  as  regards  cancer !  This  seemed  so 
inconceivable  a  prio^-i  that  I  pressed  Messrs.  Hillier  and  Tritsch 
to  obtain  statistics  for  women  only,  so  as  to  avoid  the  screening 
effect  of  a  mixture  of  the  sexes,  which,  as  we  have  seen,  differ 
considerably  in  their  relations  to  cancer. 

They  went  into  this  matter  again,  and  provided  me  with 
the  f  oUovdng  data  : — 

(rt)  Out  of  40,996  female  patients  38,680  had  not  and  2316 
had  cancer. 

(fe)  Out  of  2368  female  cancer  patients — not  a  series 
absolutely  identical  with  the  2316  of  (a)— 359  had  and  2009 
had  not  a  family  history  of  cancer. 

(c)  Out  of  753  female  non-cancer  patients  102  had  and  651 
had  not  a  family  history  of  cancer. 

*  "Phil.  Trans.,"  vol.  195,  A.,  pp.  1—47,  where  it  is  applied  to  vaccination  and 
anti-toxin  diphtheria  treatment. 
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These  returns  enabled  nie  to  prepare  Taule  III.,  which 
y;ives  the  distribution  of  1000  patients  at  the  Middlesex  Hospital. 

The  correlation  between  the  presence  of  cancer  and  a  family 
history  of  it  was  then  worked  out  by  Dr.  Lee,  with  the  result 
that  the  correlation  =  •0335. 

TABLE  III. 

1000  Female  Patients,  Middlesex  Hospital. 
Family  Hisfori^. 


With  Caucer.           Without  Cancer.             Totals. 

I 

Ho 

With 
Cancer. 

8-56                              4793 

• 
56-49 

s 

Without 
Cancer. 

127-81               '              815-70 

943  51 

Totals. 

136-37                             863-63 

1000 

Clearly,  although  now  there  is  a  slight  correlation  between 
a  case  of  cancer  and  a  family  history  of  cancer,  it  is  so  slight 
as  to  be  within  the  probable  error  of  random  sampling,  which  is 
say  about  -04.  Even  if  we  could  depend  upon  it  as  the  true 
value,  it  is  so  small  as  to  be  quite  negligible  as  a  factor  of 
diagnosis.  The  result  is  so  unexpected  that  it  is  unlikely  to  be 
accepted  wdthout  confirmation  from  statistics  actually  collected 
ad  hoe  on  the  general  population  as  distinguished  from  a 
hospital  population.  Still,  if  the  point  could  be  established, 
i.e.,  that  cancer  was  even  largely  free  from  any  hereditary 
influence,  it  must  tend  to  direct  enquiry  as  to  the  origin  of  the 
disease  into  still  more  definite  ch-annels  than  at  present,  for  it 
would  at  once  cut  off  a  large  field  of  hypothesis. 

Personally  I  only  give  the  result  that  flews  from  Messrs. 
Hillier  and  Tritsch's  data.  It  must  be  for  others  to  judge  how 
far  the  evidence  of  the  material  is  weakened  by  such  ob^dous 
facts  as :  that  a  hospital  population  is  not  a  fair  sample  of  the 
general  population  ;  that  the  family  histories  may  be,  probably 
are,  very  incomplete  ;  and  that  because  a  patient  with  a  family 
history  of  cancer  is  in  hospital  with  a  non-cancerous  disease, 
it  does  not  follow  tliat  he   or  she  may  not  suffer  later  from 
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cancer.  AU  such  facts  can  hardly  be  allowed  for  even  roughly, 
yet  the  data  do  seem  to  justify  further  enquiry  and  suggest 
to  my  mind  that  possibly  the  tendency  to  cancer  does  not  ran 
strongly  in  families.  I  admit  that  I  should  accept  this  only 
with  reluctance ;  for  general  health,"^  I  find  from  my  own 
investigations,  is  inherited  exactly  as  any  physical  character 
like  shape  of  the  head ;  and  length  of  life  is  inherited  also.f 
It  is  difficult  to  conceive  that  longevity  and  general  health  can 
be  inherited  if  the  tendencies  to  particular  diseases  do  not 
largely  rim  in  families.  Cancer  may  be  an  exception  of  course  ; 
and  certainly  the  above  results,  without  being  convincing,  do 
call  upon  us  to  pause  and  ask  for  further  enquiry. 


(8)    Tuberculosis  and   Cancer. 

In  this  mattei-  the  statistics  are  not  very  full,  nor  indeed 
suitable  for  theoretical  treatment.  I  consider  the  data  under 
two  headings. 

1.   Cancer  and  Non-Cancer  Cases  with  Tubercular  Family  History. 

Among  cancer  patients  26-87  shewed  a  family  history  of 
tuberculosis.  Among  non-cancerous  patients  there  was  a 
tubercular  history  in  30-93  per  cent,  of  cases.  Applying  these 
results  to  our  typical  1000  female  Middlesex  Hospital  patients 
we  have  the  following  table  :  — 

TABLE   IV. 

1000  Female  Patients,  Middlesex  Hospital. 


With  Cancer. 

Without  Cancer. 

TotaL«. 

With. 

15-18 

291-83 

30701 

,5! 

Without. 

41-31 

651-68 

692-99 

5.. 

Totals. 

o6--i9 

9i3-51 

1000 

*  "  On  tlie  Inheritance  of  the  Mental  and  Moral  Characters  in  Man,  and  its 
c  jraparison  with  the  Inheritance  of  the  Physical  Characters  "  ("  Huxley  Memorial 
Lecture,"  Anthropological  Institute,  1903). 

t  "  Uioiuetrika,"  vol.  i.,  pp.  50 — 89. 
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The  correlation  is  neg-ative  and  equal  to  —•055.  The 
statistics,  therefore,  sliew  no  very  sig-nificant  relation  between 
the  presence  of  cancer  and  a  tubercular  family  history.  The 
slender  relation,  if  any  weight  at  all  could  be  giyen  to  it,  would 
indicate  that  tubercular  families  were  very  slightly  more  free 
than  non-tubercular  families  from  cancer. 


2.  Simultaneous  Occurrence  of  Cancer  and  Tuberculosis. 

The  oidy  evidence  on  which  I  think  we  can  here  proceed  is 
that  of  the  166  Middlesex  necropsies  cited  by  Roger  Williams, 
which  shew  an  association  of  cancer  and  phthisis  in  16-27  per 
cent,  of  cases. 

During  the  years  1880 — 89  inclusive  the  total  number  of 
non-cancerous  female  patients  admitted  to  the  Hospital  was 
11,919,  and  of  these  710  were  cases  of  one  form  or  another  of 
tuberculosis.     From  these  data  I  prepared  the  following  table : — 

TABLE  V. 

1000  Female  Patients.  Middlesex  Hospital. 


With  Cancer. 

AVithout  Caucer. 

Totals. 

With 
Tuberculosis. 

919 

56-20 

65-39 

Without 
Tuberculosis. 

47-30 

887-31 

934-61 

Totals. 

5G-49 

943-51 

1000 

The  correlation  between  presence  of  cancer  and  presence  of 
tuberculosis  is  from  this  as  high  as  -279.  This  result,  if  we 
could  accept  it  without  hesitation,  is  extremely  significant.'^ 

Unfortunately  there  is  a  regulation  at  the  Hospital  that 
cases  of  "  consumption "  as  such  are  not  admitted.  Hence 
when  tuberculosis  was  accompani-^d  by  cancer  it  would  be 
admitted,  when  unaccompanied  by  cancer  it  may  be  refused. 

*  About  as  close  a  relation  as  between  i,Tandpareiit  and  grandchild  for  any 
inherited  character. 
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This  would  undoubtedly  teud  to  diminish  the  number  of  the 
yroup  of  non-cancerous  tnbercuhir  patients.  If  this  reg-uhition 
did  not  exist  at  the  Hospital  it  would  still  be  hardly  likely  that 
the  proportions  of  non-cancerous,  tubercular,  and  non-tubercular 
patients  could  exceed  the  proportions  of  tubercular  and  non- 
tubercular  deaths  (among  non-cancerous  deaths)  in  the  country 
at  large.  I  find  that  of  the  total  death  rate  of  non-cancerous 
persons  in  this  country  for  the  years  1891 — 95,  11-78  per  cent, 
was  due  to  tubercular  diseases. 

Rearranging  my  four  groups  on  this  hypothesis  I  obtained 
the  table  following  : — 


TABLE   VI. 
1000  Hypothetical  Female  Patients. 

(The  Nou-Caiicerous  proportioned  according  to  Death  Rate). 


With  Cancer. 

AVithout  Cancer. 

Totals. 

With 
Tuberculosis.                         "^  ^^ 

11115 

120-34 

Without                            -.„„ 
Tuberculosis.          i             '^^  "^^ 

832-36 

879-66 

Totals*                             56-49 

94.3-51 

1000 

The  correlation  is  now  equal  to  -096.  This  is  not  nearly  so 
large  as  in  the  pre^vdous  case,  but  still  sensible.  The  actual 
correlation  between  coexistence  of  tuberculosis  and  cancer 
must  accordingly  lie  between  "1  and  -o.  In  other  words,  unless 
the  1C6  necropsies  were  far  from  a  random  selection,  i.e.,  made 
particularly  on  cases  where  some  tubercular  complication  was 
susjDected,  there  seems  little  doubt  that  a  significant  relationship 
exists  between  the  presence  of  tuberculosis  and  cancer.  Other- 
wise it  would  be  necessary  that  about  25  per  cent,  of  the  non- 
cancerous who  suffer  from  tubercular  disease  should  either  not 
die  from  tuberculosis,  or  not  be  reg-istered  as  dying  from  it,  to 
upset  this  result. 
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Of  courso  we  iioe«l  m  t';ir  ];ir^-er  raiicloiii  sample*  of  oaiiccr 
cases  than  KJO  to  detennine  properly  the  proportion  of  instances 
iu  which  it  is  associated  with  tuberculosis,  and  material  will  no 
doubt  be  shortly  forthcoming.  Meanwhile,  the  conclusion  to  be 
drawn  from  the  present  data  is  that  there  is  little  or  no  relation 
between  the  presence  of  cancer  and  a  tubercular  family  history, 
but  there  is  a  relation  between  the  presence  of  cancer  and  the 
presence  of  tuberculosis.  If  these  results  be  substantiated  when 
more  comprehensive  statistics  are  available,  it  would  seem 
probable  that  carcinoma  materially  favours  the  development  of 
"  acquired  "  tuberculosis,  for  it  does  not  seem  to  be  associated 
with  any  hereditary  tendency  to  tuberculosis. 

BlOMETRlC   LaBORATOUY, 

Univeksity  Collegk,  LuXUOX. 


*  Confirmator}'  evidence  may  be  deJuceJ  from  Foulert  )ii's  data  cited  on  p.  120, 
supposing  tlie  128  post-mortem  examinations  tliere  i-eferred  to  are  independent  of 
the  present  166.     AVe  have  then  the  following;  table  for  1000  cases  :  — 

1000  Cases  Based  on  Foulertox's  Data. 


"With  Cancer. 

! 

"Without  Cancer,     j         Totals. 

With  Puhiionar}-                    i^qq 
Tuberculosis.                        ^^"^"^ 

1 
186-37              '          202-70 

"Without  Pulmonarv                  ir  i  - 
Tuberculosis.     "                  "^^^^ 

7.")7-14                         797-30 

i 
1 

Totals.                1               56-49                              943-51                       1000 

The  distribnli  )ii  has  been  taken  to  be  in  the  proportions  of  the  female  jjatieuts, 
wbieh  agrees,  however,  closely  with  that  of  Table  II.  The  correlation  is  here  -140. 
But  the  proi'ortion  of  tubercular  cases  in  Foulerton's  128  cancer  cases  is  far  larger 
than  in  Roger  "\Ailliams'  166  cases,  and  the  proportion  of  tuberculosis  in  Foulerton's 
162  nun-cancerous  c  i.<es  seems  also  very  high  if  they  are  to  be  taken  as  a  '-'random" 
sample  of  the  non-cancerous  cases.  One  suspects  au  unconscious  bias  in  favour  of 
a  post-mortem  examination  iu  eases  with  tubercular  disease. 


SOME  POINTS  IN  THE  TREATMENT  OF 
CARCINOMA  BY  Till]  X-RAYS. 

By  CECIL   R.  C.  LYSTEE, 

MEDICAL  OFFICER   IK   CHARGE   OF   THE   ELECTRIC   DEPARTMENT. 

Ix  the  treatment  of  carcinoma  b}^  X-rajs  the  following  points 
are  the  most  noticeable  : — 

Diminution  of  pain,  healing  of  ulceration,  and  retrogressive 
changes  in  the  growth. 

Diminution  of  pain  takes  place  in  every  case  where  the 
lesion  involves  the  termination  of  the  nerves.  Where  the 
growth  presses  on  a  nerve  trunk  no  immediate  relief  can  be 
expected.  Same  form  of  local  anaesthesia  is  the  first  result  of 
exposure  to  X-rays,  produced  by  a  vacuum  tube  with  a  high 
resistance  to  the  current  used.  I  noticed  this  in  the  case  of 
my  own  fingers.  After  being  exposed  to  X-rays  for  a  con- 
siderable time  daily  at  some  distance  from  the  tube  there  was 
a  distinct  loss  of  ta'.tile  sensation. 

In  tymg  a  knot  this  was  very  apparent.  This  loss  of 
sensation  increased  until  I  found  difficulty  in  recognizing-  the 
shape  of  anything  I  touched  without  seeing  it.  There  was  no 
change  visible  in  the  condition  of  the  nails  or  skin. 

It  was  not  till  after  three  months'  constant  exposure  that 
I  noticed  my  nails  were  becoming  hard  and  dry,  with  a  tendency 
to  split.  The  hair  came  off  the  back  of  my  hands,  and  I  soon 
found  the  skin,  where  most  exposed  to  the  rays,  became  dry  and 
scaly.  The  nails  seemed  to  stop  groAving,  and  separated  from 
the  fingers  by  a  greatly  thickened  matrix. 

This  was,  shortly,  the  result  of  exposure  to  X-rays  at 
a  distance  of  some  16  to  18  inches  for  various  periods  amount- 
ing to  possibly  half-an-hour  daily. 
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B}'^  this  time  it  became  necessary  to  use  some  means  of 
proteetino-  my  hands  from  the  action  of  the  rays,  so  I  painted 
a  pair  of  thick  washleather  o-loves  with  white  lead.  With  the 
use  of  these  the  skin  became  ahuost  normal,  and  the  nails 
commenced  to  grow  aguin. 

This  improvement  continued  till  May  1908,  when  I  had 
occasion  to  expose  my  left  hand  without  a  lead  glove  for  a  period 
of  twenty  minutes  to  X-rays,  produced  by  a  tube  with  not 
a.  very  high  resistance,  w^itli  a  current  of  8  amperes,  12-inch  coil. 
Three  days  after  the  exposure  I  found  the  back  of  the  first, 
second,  and  third  fingers  became  badly  inflamed,  the  skin 
blistered.  There  was  very  severe  aching  pain  extending  to  the 
whole  hand  and  arm,  sloughs  formed  on  all  three  fingers  and  took 
several  Aveeks  to  separate,  and  the  nails  came  off.  When  the 
resulting  ulcers  healed  up  the  skin  over  them  was  very  thin, 
and  there  were  a  number  of  sniall  dilated  vessels  visible  through 
the  skin ;  also  several  thickened  w^arty  patches  had  formed  in 
the  skin  where  it  was  not  actually  destroyed. 

The  fingers  are  still  tender  and  at  times  painful,  but  the 
actual  loss  of  tactile  sensation  is  well  marked. 

This  seems  to  give  a  clue  to  the  diminution  of  pain  in  the 
seat  of  disease  reported  by  so  many  patients ;  and  I  have 
observed  that  this  is  most  marked  in  such  cases  as  mammary 
carcinoma  where  no  operation  has  taken  place,  or  where  the 
recurrence  after  operation  is  limited  to  the  skin  and  structure 
immediately  adjacent  to  the  original  seat  of  the  disease. 
Where  the  disease  has  extended  to  the  glands  beneath  the 
clavicle,  in  n^.ost  cases  there  is  little  or  no  alteration  in  the 
pain.  This  also  seems  to  apply  to  cases  of  uterine  or  rectal 
carcinoma,  or  where  there  is  obvious  pressui'e  in  the  direction  of 
a  nerve. 

Where  the  uterus  or  rectum  is  much  fixed,  or  where  there 
is  considerable  growth  in  the  pelvis,  there  is  seldom  any 
immediate  alteration  in  the  pain,  but  in  those  cases  where  there 
does  not  appear  to  be  muc-h  fixation  there  is  nearly  always 
considerable  relief.  The  last  three  cases  of  uterine  carcinoma 
which  have  been  treated  here  have  experienced  great  relief  from 
pain,  although  the  uterus  in  each  case  was  fixed.  Also  in 
squamous  carcinoma  where  there  is  not  any  marked  enlargement 
of  secondary  glands  there  is  decided  lessening  of  pain.     But  in 
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those  cases  where  there  is  secondary  deposit  in  the  glands  the 
pro<rress  of  the  disease  is  usually  so  rapid  that  the  longest  and 
most  powerful  exposure  to  the  X-rays  that  can  be  g-iveii, 
without  c.iusing  destruction  of  the  healthy  tissue,  is  insufficient 
to  move  or  more  than  slightly  retard  the  progress  of  the  disease, 
or  reach  the  pain. 

In  rodent  ulcer  I  have  not  noticed  this  so  markedly.  In 
deep  and  extensive  cases  where  the  nerves  are  nearly  exposed 
the  patients  feel  any  changes  of  weather,  and  complain  of  very 
severe  pain  extending  from  the  seat  of  the  disease. 

In  sarcoma  as  a  rule  the  pain  seems  to  be  due  to  pressure 
and  it  is  not  relieved  at  once. 

The  healing  of  ulcerated  surfaces  after  exposure  to  X-rays 
is  very  noticeable.  This  is  most  remarkable  is  cases  of  rodent 
ulcers.  Where  the  ulcer  is  superficial  and  not  of  any  long 
standing  the  surface  will  clean,  and  healthy  granulations 
appear ;  the  edges  will  lose  their  hardness  and  commence  to 
heal  after  three  or  four  exposures.  This  healing  process 
continues  rapidly,  and  the  scar  left  will  be  soft  and  of  good 
colour.  In  deeper  and  old  standmg  cases  the  process  is  much 
slower,  and  even  when  the  ulcer  is  quite  healed  it  will  recur 
unless  the  treatment  is  continued  and. the  general  health  of  the 
patient  can  be  maintained. 

In  an  old  and  very  persistent  case  that  I  am  treating,  the 
length  of  exposure  and  strength  of  the  rays  required  to  heal 
these  recuiTences  is  so  great  that  there  is  considerable  difficulty 
experienced  in  not  producing  the  destructive  action  of  the  rays 
(usually  but  incorrectly  called  burning). 

The  case  is  that  of  a  man,  aged  6S.  A  rodent  ulcer  com- 
menced thirty  years  ago.  There  is  loss  of  the  upper  jaw  on  both 
sides,  both  cheeks  and  upper  and  lower  lips,  and  the  greater  part 
of  the  lower  jaw  on  both  sides.  The  disease  had  been  steadily 
progressive  till  the  X-rays  were  commenced  in  April  1902.  The 
ulceration  at  once  began  to  heal,  and  in  December  1902  there 
were  only  a  few  small  unhealed  ulcers  left.  Under  the  lower 
eyelid  and  on  the  left  side  of  the  low^er  jaw  these  remained  mi- 
healed,  and  the  length  of  exposure  had  to  be  increased ;  this  at 
once  c.iused  an  improvement.  In  July  1903  there  was  some 
extension  of  the  ulceration  on  the  left  side  of  the  lower  jaw. 
At  the  same  time  liis  general  health  was  not  good,  and  he  had 
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difficulty  in  taking-  food,  but  witli  an  incroasH  in  the  stren<^tli  <it' 
current  used  in  producinjj^  the  X-rays  the  extension  of  disease 
ceased  and  is  now  liealin*^.  The  difficulty  experienced  in  this 
case  seems  to  be  caused  to  some  extent  by  his  inability  to  take 
sufficient  nourishment.  Every  few  weeks  he  seems  to  get  weak 
and  ill,  and  an  increase  in  the  ulceration  will  take  place.  This 
will  require  treating  regularly  with  as  long  daily  exposure  as  we 
are  able  to  give  without  destro3'ing  the  healthy  tissue. 

In  the  majority  of  squamous  carcinomata,  when  they  are 
too  far  advanced  to  be  operated  on  and  the  growth  removed, 
the  disease  has  already  attacked  the  adjacent  glands  ;  it  pro- 
gresses so  rapidly  that  X-rays'  treatment  cannot  keep  pace  with 
it,  and  though  it  does  in  many  cases  relieve  or  lessen  the  pain, 
it  does  not  stop  the  progress  of  the  disease. 

In  f ungating  ulceration  of  sarcomata  the  same  may  be  said  : 
the  progress  of  the  disease  is  so  rapid  that  the  rays  have  little 
or  no  effect  on  it. 

Ulceration  in  cases  of  mammary  carcinoma,  either  recurrent 
or  primary,  heals  well,  but  this  depends  on  the  general  condition 
of  the  patient.  In  nearly  all  cases  the  wound  becomes  cleaner 
and  the  discharge  less  foul ;  and  where  it  is  possible  to  continue 
the  treatment  regularly  no  secondary  deposits  develop,  the 
wound  becomes  superticial,  and  the  edges  heal  in .  The  following 
case  illustrates  well  t  he  healing  process  : — 

The  patient,  aged  63,  ha  J  her  right  breast  removed  in  1 899. 
The  growth  was  mammary  carcinoma,  the  axillary  glands  were 
not  removed,  recurrence  took  place  in  the  scar,  and  in  November 
1901  there  was  a  thickened  mass  in  the  position  where  the 
nipple  originally  was  situated,  adherent  to  the  ribs  and  to  the 
skin,  with  ulcer  2  inches  by  li  inches,  with  hard  edges  i;nd  a 
foul  irregular  base  ;  the  axillary  glands  were  enlarged  slightly, 
but  did  not  feel  hard.  X-ray  trea,tment  was  commenced 
in  November.  After  six  weeks  the  wound  was  noticeably 
cleaner  and  rapidly  became  superficial  and  healed ;  at  the  same 
time  the  hard  mass  decreased  in  size  and  became  movable  on 
the  ribs,  the  glands  in  the  axilla  rapidly  disappeared,  and  in 
June  1902  there  was  only  a  slight  thickening  to  be  felt,  and  the 
scar  was  soft  and  healthy.  In  August  1903  the  patient  was  in 
excellent  condition,  the  scar  was  soft  and  quite  healthy,  and 
there  was  no  thickening  to  be  felt. 
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In  another  case  of  recnrrence  after  removal  of  both  breasts 
there  was  an  ulcerated  surface  20  inches  by  10,  with  numerous 
nodules  in  the  skin  extending-  under  both  arms.  This  surface 
is  now  healed  with  the  exception  of  one  small  ulcer,  quite 
superficial,  li  inches  by  1,  over  the  sternum.  The  cutaneous 
nodules  have  also  nearly  all  disappeared. 

The  retrogressive  chang-es  that  take  place  are  very  marked 
in  a  certain  number  of  cases ;  cutaneous  and  subcutaneous 
nodules  in  recurrent  mammary  carcinoma  generally  disappear. 

[n  one  primary  inoperable  case  the  growth  decreased  in  size, 
and  became  suiiiciently  free  from  its  attachments  to  the  ribs  to 
render  operation  possible.  This  was  done  in  July  1903.  There 
has  been  no  recurrence  up  to  now. 

In  another  case,  a  patient  of  65  years  of  age,  the  disease 
has  existed  for  seven  years,  extensively  involved  and  ulcerated 
from  the  nijDple  into  the  axilla.  There  were  numerous 
cutaneous  and  subcutaneous  nodules  extending  to  the  back. 
The  glands  in  the  axilla  were  enlarged  and  fixed.  The  breast 
was  fixed  firmly  to  the  chest-waU,  and  was  stony  hard.  The 
case  was  treated  up  to  the  beginning  of  May  1903  with  High 
Tension  Electric  Discharge.  This  had  no  effect;  indeed  the 
grovrth  slightly  increased,  and  the  ulceration  remained  the  same. 
On  May  11th  X-ray  treatment  was  commenced,  and  by  the  end 
of  June  a  very  marked  improvement  had  taken  place,  the 
ulcerated  surface  was  healing  well,  the  growth  was  softer,  and 
some  of  the  smaller  skin  nodules  had  disappeared.  This 
improvement  has  gone  on  till  the  present  time.  The  breast  is 
fairly  soft  and  movable.  There  is  no  ulceration,  and  the 
cutaneous  and  subcutaneous  deposits  have  nearly  all  gone. 

X-ray  treatment  of  malignant  disease  should  never  be 
attempted  where  an  operation  is  possible ;  but  in  those  cases 
where  no  operation  is  possible  pain  can  be  relieved,  and  in  cases 
that  are  local  and  superficial  the  treatment  may  be  considered 
hopeful,  though  no  hopes  should  be  definitely  held  out  of  the 
growth  vanishing.  I  refer  most  particularly  now  to  carcinomata 
disappearing  altogether.  It  is  sufficient  to  hope  that  its 
tendency  to  enlarge  may  be  checked  considerably,  and  in  time 
its  malignant  nature  somewhat  modified.  The  word  "  cure  " 
should  never  be  employed.  With  the  most  unfavourable  type 
of  case  the  relief  from  pain  can  in  most  cases  be  relied  on,  and 
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althoii^li  tlie  yrowtli,  more  particularly  when  ulcerated,  shews 
marked  signs  of  improvement  up  to  a  certain  period,  once 
patients  really  start  on  the  downward  grade  they  go  very 
rapidly.  This  is  especially  noticeable  with  the  intra-pelvic 
carcinouiata,  i.e.,  uterine  and  rectal,  and  is  in  no  small  measure 
due  to  the  depth  of  the  growth  preventing  the  application 
of  powerful  exposures,  so  injurious  to  the  more  superficial 
tissues,  from  being  continued  for  such  a  time  as  to  check  the 

OTOWth. 


A    NOTE 

ON    THE 

TREATMENT  OF  CARCINOMA  WITH  SUBCUTANEOUS 
INJECTION  OF  FRESH  EXTRACT  OF  THYMUS  AND 
THYROID  GLANDS. 

By  ALEXANDER  a.  R.  FOULERTON. 

The  reasons  which  sugg-ested  the  attempt  to  treat  inoperable 
cases  of  carcinoma  by  means  of  tlie  subcutaneous  injection  of 
freshly-made  extracts  of  thymus  and  thyroid  g-land-substance 
having  been  given  already  at  some  length,^  it  will  only  be 
necessary  in  this  note  to  describe  the  actual  method  employed, 
and  to  refer  very  briefly  to  the  results  which  have  been  observed 
in  a  few  cases  thus  treated. 

It  need  scarcely  be  said  that  the  treatment  of  inoperable 
cases  of  carcinoma  by  the  administration  by  the  mouth  of  dried 
extracts  of  both  thymus  and  thyroid  gland-substance  has  long 
since  been  tested  at  the  Hospital,  but  ^vithout  any  material 
benefit  having  been  obtained.  It  seemed  possible,  however, 
that  a  somewhat  different  effect  might  be  produced  by  using 
a  freshly-j^repared  extract  of  the  gland-substance,  and  by  the 
admuiistration  of  it  subcutaneously. 

At  the  outset  much  preliminary  work  was  necessary  in  order 
to  test  the  physiological  action  of  fresh  extracts  of  the  gland, 
for  unfavourable  symptoms  which  had  been  recorded  as  follow- 
ing on  the  administration  of  dried  extract  of  thyroid  by  the 
mouth  suggested  caution,  and  it  was  also  thought  that  the 
direct  injection  of  considerable  doses  might  have  the  effect  of 
increasing  the  coagulability  of  the  blood  to  a  dangerous  degree. 
One  result,  however,  of  the  employment  of  the  treatment  has 
been  to  shew  that  a  freshly-prepared  extract  of  these  glands 

*  "The  Causation  of  Carcinomu  uiid  Sarcoma"  (-'The  Practitioner,"  July  and 
August,  1902). 
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may  be  injected  with  absolute  impunity,  even  when  relatively 
large  doses  are  employed — a  fact  which  may  prove  of  value 
when  it  is  desirable  to  employ  the  full  therapeutical  effect  of 
thyroid  gland-substance  in  diseases  other  than  carcinoma. 

A  number  of  rabbits  were  first  injected  with  aqueous 
extracts  of  both  thymus  and  thyroid  glands  which  had  been 
bought  at  butchers'  shops  without  any  special  precautions  to 
ensure  freshness.  Of  the  rabbits  thus  treated  a  considerable 
number  passed  quickly  into  a  comatose  condition,  and  died 
within  eighteen  to  twenty-four  hours  of  the  time  of  injection. 
Bacteriological  examination  made  of  the  tissues  of  rabbits 
which  had  died  in  this  manner  negatived  the  idea  of  any  bac- 
terial infection,  and  it  seemed  clear  that  death  was  due  to 
some  tissue  poison.  In  a  further  set  of  experiments  it  was 
found  that  when  care  was  taken  to  obtain  the  glands  in  a 
perfectly  fresh  condition  direct  from  the  slaughter-house  no 
injurious  effect  whatever  was  produced  by  the  injection  into  a 
rabbit  of  an  extract  of  as  much  as  five  grammes  of  either 
gland.  For  the  purposes  of  the  treatment  which  was  proposed 
a  horse  was  next  "immunized"  against  extract  of  the  th}anus- 
gland.  In  the  case  of  this  animal  some  slight  rise  of  tempera- 
ture frequently  followed  an  injection,  and  trouble  was  caused 
by  abscesses  which  formed  from  time  to  time,  these  latter  being 
attribvitable  as  a  rule  to  faulty  technique. 

From  the  experiments  it  seemed  certain  that  the  injurious 
results  obtaining  in  the  first  series  of  experimental  rabbits  had 
been  caused  by  substances  produced  in  the  course  of  changes 
occurring  in  the  glands  after  death,  and  that  the  fresh  glands 
did  not  contain  any  substances  which,  in  the  doses  employed, 
were  definitely  toxic.  My  conclusions,  therefore,  were  in  com- 
plete agreement  with  those  which  Cunningham  had  arrived  at 
some  years  previously,^  but  I  had  at  the  time  unfortunately 
overlooked  his  work,  a  knowledge  of  which  would  have  saved 
me  much  time  and  trouble. 

The  details  of  treatment  of  patients  have  varied  somewhat 
since  the  commencement.  The  first  patients  received  a  pre- 
liminary course  of  treatment  with  serum  from  a  horse  which 
had  been  immunized  against  thymus  gland-substance,  and  were 

*  "  Experimental  Thyroidism "  ("  The  Journal  of  Experimental  Medicine," 
vol.  iii.,  1898). 
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then  put  on  injections  of  a  similar  extract.  Afterwards  the 
preliminary  serum  treatment  was  omitted,  and  patients  were 
treated  from  the  first  with  equal  quantities  of  extracts  of 
thjTnus  and  thyroid  glands. 

The  gland  extract  is  prepared  as  follows  : 

Ten  grammes  of  the  gland  substance  are  pounded  up  with  2  c.c.  of 
glycerin  aud  a  small  quantity  of  normal  saliue  solution.  Additional 
normal  saline  solution,  sufficient  to  bring  the  total  amount  of  extracting 
liquor  up  to  50  c.c,  is  then  poured  over  the  pounded  mass,  aud  the 
mixture  is  either  kept  in  a  water  bath  at  a  temj^erature  of  00°  C. 
for  half  an  hour,  or  is  thoroughly  shaken  up  in  the  cold.  The  latter 
method  of  extraction  is  thought  to  be  the  preferable  oue,  whilst 
extraction  at  60°  C.  has  been  employed  in  warm  weather,  or  when 
there  was  any  reason  to  question  the  absolute  freshness  of  the  glands. 
The  extract  has  been  used  either  immediately  after  preparation,  or 
within  three  days.  If  not  used  immediately  it  has  always  been  heated 
to  60°  C.  for  half  an  hour,  and  experience  has  shewn  that  if  the  glands 
are  taken  fresh  from  the  slaughter-house  and  the  extract  prepared  at 
once,  this  degree  of  heating  will  ensure  subsequent  sterility.  Which- 
ever method  of  extraction  is  used,  the  mixture  is  allowed  to  stand 
until  the  gland-debris  has  settled,  and  the  opalescent  extract  is  then 
pipetted  off  for  use. 

Treatment  is  commenced  vdth  injections  of  3  c.c.  of  a 
mixture  of  equal  parts  of  extract  from  each  gland,  and  the 
dose  is  rapidly  increased  up  to  10  c.c,  injections  being  given 
twice,  thrice,  or  oftener  in  the  week.  After  injection  of  the 
extract  patients  are  kept  in  a  recumbent  position  for  some 
hours,  but  as  a  matter  of  fact  no  general  symptoms  such  as 
syncope,  giddiness,  or  nausea  have  ever  occurred.  The  worst 
that  has  been  complained  of  has  been  some  pain  and  a  little  oedema 
at  the  site  of  injection,  the  feeling  of  soreness  in  such  a  case 
passing  off  in  a  few  hours.  In  only  a  single  case  has  any 
suppuration  occurred,  and  then  in  a  patient  who  returned  to 
the  Hospital  about  a  fortnight  after  her  discharge  vnth  a 
chronic  abscess,  about  the  size  of  a  hazel  nut,  which  had 
developed  at  the  spot  where  the  last  injection  had  been  given 
just  before  she  left  the  Hospital. 

The  glands  used  have  been  obtained  as  a  rule  from  calves ; 
occasionally  those  from  sheep  have  been  substituted.  The 
injections  have  been  given  into  the  forearm,  into  the  iliac 
region,  and  between  the  shoulders. 
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As  to  the  results  of  treatment  by  tins  method,  there  is  not 
very  much  to  be  said  at  present.  The  treatment  has  been 
suggested  by  considerations  of  a  purely  theoretical  kind,  and 
the  number  of  cases  which  have  been  treated  up  to  now  is  not 
sufficient  to  enable  any  pronouncement  as  to  its  exact  value — 
if  it  has  any  value — to  be  made. 

In  all,  fourteen  cases  have  been  treated  with  injections  of 
either  thyroid  and  thymus  gland  or  with  the  latter  alone.  Of 
these,  seven  were  cases  of  squamous-celled  carcinoma  occurring 
in  males  ;  the  other  seven  were  cases  of  spheroidal-celled  carci- 
noma of  the  breast  occurring  in  females  (one  or  two  cases  which 
received  less  than  six  injections  are  not  included  in  the  fourteen). 

Of  these  fourteen  cases  the  seven  following  may  at  once  be 
dismissed  with  the  remark  that,  so  far  as  we  could  observe,  the 
treatment  had  no  effect  of  any  kind : — 


Age  and  sex 

Number  of 

Nature  of  growth. 

of  patient. 

injections  given 

Carcinoma  of  lip 

49  m. 

6 

,, 

of  tougue 

35  m. 

6 

j> 

?) 

51  m. 

29 

5) 

of  pharynx 

48  m. 

19 

>J 

of  breast 

34  f. 

12 

)1 

M 

58  f. 

24 

«« 

55                                    • 

58  f. 

14 

The  remaining  cases,  for  one  reason  or  another,  call  for 
special  comment : — 

Case  of  carcinoma  of  the  upper  end  of  oesophagus,  involving 
the  glottis  ;  male,  aged  52  years. — When  the  treatment  was  com- 
menced this  patient  presented  an  indefinite  mass  on  each  side  of 
the  larynx.  After  the  injection  of  mixed  extracts  of  thymus 
and  thyroid  glands  a  considerable  improvement  of  the  general 
health  occurred ;  the  voice  which  had  been  hoarse  became 
clearer,  and  there  was  a  gain  of  a  few  pounds  in  body  weight. 
Also  the  mass  which  could  be  felt  externally  diminished  some- 
what in  size.  This  apparent  improvement  held  good  for  some 
weeks,  until  a  sudden  attack  of  larpigeal  obstruction  necessi- 
tated a  laryngotomy.  After  the  operation  the  injections  were 
left  off,  rapid  loss  of  weight  occurred,  and  the  patient  died  with 
pneumonia  some  weeks  later. 

L  2 
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Case  of  carcinoma  of  the  to7igiie,  with  secondary  disease  of  the 
right  suhmaxillary  lymphatic  glands;  male,  aged  44  years. — 
This  patient  had  been  operated  on  for  carcinoma  of  the  tongue 
in  February  1902.  He  was  admitted  into  the  Hospital  in  May 
1902  with  recurrence  of  the  primary  disease  and  a  mass  of 
enlarged  submaxillary  glands.  A  thorough  course  of  treat- 
ment by  means  of  mixed  extracts  of  thyroid  and  thymus  glands 
was  carried  out.  After  a  time  deep  fluctuation  was  to  be  felt  in 
the  submaxillary  mass  and  suppui-ation  occurred^  commencing  at 
some  distance  below  the  surface.  The  patient  died  on  4  August 
from  causes  connected  with  extensive  suppuration  in  the  neck. 

Case  of  carcinoma  of  the  lower  lip,  with  large  mass  of  diseased 
cervical  glands  on  the  left  side  ;  male,  aged  QQ  years. — This  is  the 
only  case  of  the  series  in  which  the  clinical  diagnosis  has  not 
been  verified  by  microscopic  examination  of  the  new  growth. 
On  admission  in  March  1903  the  patient  presented  a  large  mass 
of  new  growth  in  the  left  side  of  his  neck.  The  history  was 
that  in  1896  a  growth  had  been  removed  from  the  lip.  There 
had  been  no  recurrence  of  the  j^rimary  growth,  but  four 
operations  for  the  removal  of  cervical  glands  had  been  carried 
out,  the  last  of  these  in  September  1902.  The  patient  was 
treated  at  first  with  X-rays,  and  injections  of  extract  of  thyroid 
and  thymus  glands  were  commenced  in  the  first  week  of  April. 
Softening  of  the  cervical  mass  was  noticed  at  the  end  of  May, 
and  in  Jmie  the  softened  mass  was  punctured  with  a  trocar 
and  a  quantity  of  clear  viscid  fl:uid  was  evacuated.  The  patient 
left  the  Hospital  shortly  after  this,  and  his  subsequent  history 
is  not  known. 

Case  of  carcinoma  of  the  breast ;  female,  aged  45  years. — This 
patient  was  admitted  into  the  Hospital  in  January  1902,  the 
right  breast  having  been  removed  in  May  1901.  On  admission 
it  was  found  that  there  was  considerable  disease  of  the  axillary 
and  cervical  glands  on  the  right  side.  After  injections  of  the 
extract  of  thyroid  and  thymus  glands  had  been  given  daily  for 
some  three  weeks,  it  was  thought  that  there  was  some  diminution 
in  size  of  the  diseased  cervical  glands,  and  afterwards  it  seemed 
as  though  the  axillary  glands  had  undergone  a  similar  change. 
During  the  last  week  in  March  nodules  of  new  growth  appeared 
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in  the  neighbourhood  of  the  scar  remaining  after  the  amputa- 
tion of  the  breast,  and  the  patient  left  the  Hospital  in  April, 
her  condition  then  being  somewhat  worse  than  it  was  at  the 
time  of  her  admission.     She  died  in  January  1903. 

The  following  three  cases  present  points  of  special  interest 
in  comiection  with  the  method  of  treatment  employed  : — 

Case  of  carcinoma  of  the  breast,  followed  by  general  carcinoma- 
tosis ;  female,  aged  45  years. — This  patient  was  operated  on  for 
carcinoma  of  the  right  breast  in  1896 ;  recurrence  of  the  primary 
growth  was  noticed  in  July  1901,  and  another  operation  was 
carried  out.  The  patient  was  admitted  into  the  Hospital  in 
the  following  December.  On  admission  it  was  found  that  there 
were  several  subcutaneous  nodules  around  the  scar  left  after  the 
operations,  and  numerous  other  small  nodules  of  new  growth  were 
scattered  over  the  abdomen,  the  front  of  the  chest,  and  the  back. 
These  nodules  .increased  in  number,  and  there  were  more  than 
two  hundred  of  them  when  treatment  by  injection  of  the  serum 
from  the  horse  which  had  been  immunized  against  thymus  gland- 
substance  was  commenced  on  1  January  1908.  Twenty-two 
injections  of  the  serum  were  given,  and  injection  of  extract  of 
thj^mus  gland  was  commenced  on  5  February,  followed  later  on 
by  injection  of  extract  of  both  glands.  The  latter  treatment 
was  continued  until  the  beginning  of  March.  During  the 
treatment  careful  observation  of  the  condition  of  the  nodules 
of  new  growth  was  made,  and  it  is  certain  that  during  this 
period  of  treatment  several  of  the  nodules  of  new  growth 
disappeared  altogether  and  that  others  became  smaller.  Also, 
during  the  two  months  over  which  the  treatment  extended 
few,  if  any,  nodules  of  new  growth  appeared.  On  3  March  two 
of  the  nodules  suppurated,  and  the  special  treatment  was  dis- 
continued on  this  date.  Between  3  and  17  March  a  large 
nmnber  of  new  nodules  in  the  subcutaneous  tissue  ajjpeared, 
and  many  of  the  older  nodules  broke  down  and  supjDurated. 
From  this  date  until  the  patient  died  on  5  July  nodules  were 
constantly  sloughing.  And  when  death  occurred  the  patient 
was  covered  with  small  circular  ulcers,  the  bases  of  which  were 
formed  by  sloughing  masses  of  new  growth.  The  general 
effect  produced  by  this  may  be  best  described  by  saying  that 
after  death  the  body  presented  the  appearance  of  being  covered 
with  sloughing  syphilitic  gummata. 
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Case  of  carcinoma  of  the  breast  and  of  the  cervix  of  the  uterus  ; 
female,  aged  42. — This  patient  had  undergone  four  operations 
for  carcinoma  of  the  left  breast  and  disease  of  the  axillary 
glands  between  the  years  1895  and  1901.  She  was  admitted 
into  the  Hospital  in  February  1902  with  disease  of  the  left 
axillary  and  cer^dcal  glands.  Since  then  the  patient  has  been 
treated,  with  periods  of  intermission,  first  with  the  serum  and 
afterwards  with  the  extracts  of  thyroid  and  thymus  glands.  At 
the  present  time  her  condition  is  considerably  better  than  it  was 
when  she  was  admitted  two  years  ago.  There  is  now  no  enlarge- 
ment of  the  cervical  glands  to  be  felt ;  the  axillary  glands  are 
still  obvious,  but  they  are  represented  by  small,  hard,  discrete 
masses.  During  the  two  years  three  small  nodules  of  new 
growth  in  the  subcutaneous  tissue  of  the  front  of  the  chest  and 
abdomen  have  appeared.  One  of  these  was  excised  for  micro- 
scopic examination  some  twelve  months  ago.  There  has  been 
no  recurrence  at  the  place  from  which  this  nodule  was  removed, 
and  the  other  two  nodules  are  now  rather  smaller  than  they 
were  when  first  noticed  about  twelve  months  ago.  In  addition 
to  the  carcinoma  of  the  breast,  with  the  secondary  new  growths 
which  have  been  referred  to,  there  is  also  a  malignant  new 
growth  of  the  cervix.  Some  eighteen  months  ago  it  was  dis- 
covered by  accident  that  the  patient  had  a  mass  of  growth  in 
the  right  axilla,  in  addition  to  the  disease  which  has  already 
been  described.  It  was  difficult  at  the  time  to  explain  the 
cause  of  this  new  growth,  which  seemed  to  have  been  formed 
in  the  axillary  space  independently  of  the  glands.  Later  on  it 
was  found  that  the  patient  was  suffering  from  a  malignant  new 
growth  of  the  cervix  of  the  uterus ;  and  it  was  thought  that 
the  growth  in  the  right  axiUa  was  probably  secondary  to  the 
disease  of  the  cervix,  and  that  the  other  new  growths  were 
secondary  to  the  carcinoma  of  the  breast.  A  combination  of 
carcinoma  of  the  breast  and  of  the  cervix  of  the  uterus — the 
former  of  the  spheroidal-ceUed  and  the  latter  of  the  squamous- 
celled  type— with  secondary  new  growths  of  the  cervical  and 
axillary  glands  and  of  the  subcutaneous  tissue  of  the  trunk 
corresponding  in  type,  the  gland-disease  to  the  mammary 
growth  and  the  subcutaneous  nodules  to  either  of  the  primary 
growths,  has  been  observed  at  the  Hospital  twice  during 
the  last  four  years.     In  this  particular  case  there  has  been 
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opportunity  to  examine  microscopically  only  the  new  growth 
recurring  in  the  left  breast  and  a  nodule  from  the  subcutaneous 
tissue  over  the  fj-ont  of  the  chest,  and  in  each  the  type  of 
growth  has  been  that  of  the  spheroidal-celled  carcinoma.  The 
exact  nature  of  the  uterine  growth,  and  of  that  in  the  sub- 
cutaneous tissue  of  the  right  axilla,  remains  therefore  a  matter 
of  uncertainty,  but  it  is  believed  to  be  in  all  probability  of  the 
squamous-celled  type.  However  that  may  be,  the  groA^i:h  in 
the  right  axilla  has  undergone  a  very  marked  diminution  in 
size,  just  as  the  left  cervical  and  axillary  glands  have  diminished. 

Case  of  carcinoma  of  the  hreast;  female,  aged  about  45  years. — 
This  case  has  been  under  the  care  of  Dr.  Snell  of  Brighton,  and 
the  history  is  of  a  rather  unusual  kind.  Some  three  years  ago 
the  patient  was  operated  on  for  carcinoma  of  the  right  breast,  the 
nature  of  the  new  growth  being  subsequently  verified  by 
microscopic  examination.  A  second  operation  for  disease  of 
the  right  axillary  glands  was  carried  out  in  1902.  By  November 
1902  there  was  extensive  disease  of  the  right  axillary  and 
supra-clavicular  glands.  It  was  decided  at  this  time  that  no 
further  operation  was  possible  ;  and  a  sui'geon,  who  has  a  very 
large  experience  of  the  treatment  of  malignant  disease,  ex- 
pressed the  opinion  that  the  probable  further  duration  of  life  was 
not  more  than  three  months.  There  were  family  reasons  which 
urged  the  patient  to  go  abroad,  and  she  arrived  at  Cairo  early 
in  1903.  At  this  time  there  was  a  large  mass  of  new  gro^vth  in 
the  right  side  of  the  neck,  and  in  the  hope  of  possible  relief  an 
oophorectomy  was  performed  in  February  1903.  After  the 
operation  it  was  fomid  that  the  ovaries  which  had  been  removed 
were  enlarged ;  Professor  St.  Clair  Symmers  of  the  Egyptian 
School  of  Medicine  decided  that  both  glands  were  affected 
by  carcinoma  of  a  scirrhous  type,  and  his  opinion  was  confirmed 
by  that  of  a  Pathologist  in  London  to  whom  sections  were 
forwarded.  The  patient  retui-ned  to  England  in  March,  and 
treatment  by  thyroid  and  thymus  extract  was  commenced  in 
April.  At  this  time  the  patient  had  a  very  large  mass  of 
diseased  cervical  glands  and  another  mass  of  new  growth  in  the 
axilla.  There  was  no  recurrence  of  the  primary  growth  in  the 
breast.  The  patient  was  a  complete  invalid,  unable  to  get  out 
of  doors  except  in  a  carriage,  and  the  probable  expectation  of 
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life  appeared  to  be  limited  to  a  few  months.  Soon  after  the 
injections  were  commenced  it  was  noticed  that  diminution  in 
the  bulk  of  the  cervical  tumour  had  occurred,  and  this 
diminution  continued  until  the  last  time  when  the  patient  was 
seen  bj  myself  in  October  1903.  The  decrease  in  size  of  the 
cervical  tumour  was  accompanied  by  very  severe  neuralgic  pains 
in  the  right  shoulder  and  fore-arm,  due  to  traction  on  the  trunks 
of  the  brachial  nerves.  During  the  period  of  treatment,  up  to 
October  last,  a  few  small  nodules  of  new  grovrth  appeared  over 
the  front  of  the  sternum.  But,  allowing  for  these,  there  could 
be  no  question  as  to  the  fact  that  the  course  of  the  malignant 
disease  had  been  checked  during  the  period  of  treatment, 
and  that  the  patient  was  in  October  last  in  a  much  better 
condition,  both  as  regards  the  malignant  disease  and  as  regards- 
her  general  health,  than  she  was  when  the  treatment  was 
commenced  in  April  preceding.  The  patient  in  January  1904 
was  in  a  fairly  satisfactory  condition,  and  was  able  to  go  abroad 
again ;  the  treatment  is  being  continued  under  the  direction  of 
Dr.  Nolan  of  Cairo. 

A  review  of  the  cases  which  have  been  quoted  will  shew 
that  there  is  as  yet  no  good  reason  to  believe  that  in  this 
method  of  treatment  any  cure  for  carcinoma  has  been  found. 
But  at  the  same  time  it  appears  to  me  that  there  are  some 
indications  that  the  method  deserves  further  trial.  So  far  as 
the  seven  cases  of  squamous-celled  carcinoma  which  I  have 
mentioned  are  concerned,  I  am  not  inclined  to  think  that  the 
results  obtained  so  far  afford  any  support  to  the  theory  which 
I  have  advanced  as  to  the  possible  use  of  the  extracts  of  these 
glands  in  the  treatment  of  this  form  of  carcinoma  at  any  rate. 
The  temporary  improvement  in  one  case,  and  the  changes  which 
occurred  in  the  glands  in  two  others,  are  such  as  might  very 
well  appear  by  accident  in  any  series  of  seven  cases  of  carcinoma 
of  this  type  which  had  not  received  any  special  treatment. 

With  regard  to  the  cases  of  carcinoma  of  the  breast,  the 
case  is,  I  think,  perhaps  a  little  different.  I  have  specially 
referred  to  four  out  of  the  seven  cases  treated.  Of  these,  the 
first  was  a  fairly  acute  case,  and  in  spite  of  a  temporary 
improvement  I  do  not  think  that  it  could  be  said  that  the 
treatment  did  in  fact  influence  the  progress  of  the  disease. 

In  the  second  of  these  cases  there  was  a  remarkable  break- 
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ingf  down  of  the  new  g-rowth  to  an  extent  wliicli  in  my  own 
experience  is  unique.  And,  so  far  as  it  goes,  this  case  would 
appear  to  suj)port  my  hypothesis  that  the  secretion  of  the  ductless 
glands  exerts  an  inhibitory  effect  on  the  growth  of  epithelium. 

As  to  the  other  two  cases,  there  can  be  no  question  as  to  the 
fact  that  since  treatment  was  commenced  the  malignant  disease 
has  in  each  case  subsided  to  a  maiked  extent.  The  question 
which  cannot  at  present  be  decided  is,  whether  my  series  of 
seven  cases  of  carcinoma  of  the  breast  has  by  accident  included 
two  cases  of  atrophic  scirrhous  disease,  or  whether  the  decrease 
in  the  extent  of  the  new  growth  has  been  brought  about  by  the 
treatment  employed. 

In  view  of  this  uncertainty  it  need  only  be  suggested  that 
the  treatment  is  one  which  might  properly  be  subjected  to 
further  tests,  as  possibly  affording  a  means  of  treating  inoper- 
able cases.  It  is  proposed  at  the  first  opportunity  to  combine 
the  treatment  by  injections  of  gland  extract  with  oophorectomy 
in  cases  of  carcinoma  of  the  breast — and  this  in  view  of  the 
course  of  one  of  the  breast  cases  which  I  have  mentioned. 

In  concluding  this  note  I  have  to  express  my  thanks  to 
Mr.  Henry  Morris,  to  Mr.  Andrew  Clark,  and  to  Mr.  Pearce 
Gould  for  allowing  me  to  test  this  means  of  treatment  on 
patients  with  inoperable  cancer  in  the  Middlesex  Hospital ;  and 
also  to  Dr.  Snell  of  Brighton,  who  has  carried  out  the  treatment 
in  the  last  of  the  cases  mentioned  above. 
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STATISTICAL  AND   OTHER  DETAILS 

RELATING  TO 

667    CASES    OF    MALIGNANT    DISEASE 

ADMITTED    INTO    THE    MIDDLESEX    HOSPITAL    IN    THE 
THREE    YEARS    1900—1902. 


By  ALEXANDER  G.  R.  FOULERTON,  F.R.C.S.,  and 
W.  T.  HILLIER,  M.R.C.S. 

With  slight  alterations  in  its  details.  Table  I.  liei-e  given 
corresponds  to  Table  I.,  pp.  185-6,  in  Vol.  I.  of  these  Reports, 
extended  up  to  the  end  of  the  year  1902.  During  the  additional 
period  19  new  cases  of  sarcoma  were  observed. 

TABLE  I. 

A— CASES  OF  CARCINOMA  TABULATED  ACCORDING  TO 
AGE  AND  SEX. 
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